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= (54) TiUe: UTILIZATION OF CELL FORCIBLY EXPRESSING TOLL-LIKE RECEPTOR 

^ (54)|gW(D«l^:Toll^U-tr^^-^«fJ%i^injiga)f(J^ 

^jj (57) Abstract: A cell forcibly expressing swine Toll-like receptor 9 (TLR9) is prepared by cloning a TLR9 gene from swine intesti- 
^ nal tract Peyer' s patches. As the results of functional analysis on CpG DNAS using the above cell, it is clarified that swine TLR9 

shows higher recognizability fora human CpGDNA motif (CpG2006) than for a mouse-specific CpG DNA motif (CpG1826). When 
^ mRNA expression amounts in various tissues arc compared by the Real-time PCR method, it is found out that mRNA is expressed 
^ in Peyer' s patches and intestinal tract membrane lymph nods, which play important roles in the intestinal tract immune system, in 
^ an amount thrice or more as much as in spleen. Thus, the cell forcibly expressing TLR. which is expressed in intestinal tract tis.sues 

(for example, TLR9), is usable in identifying a sample capable of activating the intestinal tract immune system. 

^(57)^ifttl: Toll|$U-b::^5'-9 (TLR9) il<n^$ ^l=/<-< X^U^fi,*: ij >7 " L . ^^'lXR9^^^Jf§3S$ 
^ ^ttzUf^^^mx^fzo l5aiflS$-ffli>y'rCpGDNAic^^-r^«lt61iP^^^T^i:otcl&;l. ::f TLR9fiV OX^MWCpG 

<SDNA^^-37 (CpG1826) cfc ^ =t t h(Z)CpG DNA^^-Z? (CpG2006) »r J^-^ S^iitiA<l«L^ C <!: A^Jl^ll^ L fco ^ 

Ot,ICReal-timePCRi4ICj;ymRNAa)^:Ka$^S$§«6l^*5t^Tlt^Lfcl$^. m^fi^lkX^^mU^m^^fz^f^ 
^ 'i:i.)vm.i^^xSf^*iMm')>^mizi^i^x. ^mo>3^\>j<±.<DmKnAt^%i^\^xi^^:itt'^n^\.fzo cfcor, T1.R93I 
s <Dffi&aiif=fcL^rf63SLTLx4bTLR$^ftij«s*-frfcaiflfett. mm^^Jk^T^mt-thUMc^m^iTLmmtith. 
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^*f^:bTV^SS^^^i:^>x^°^5^^STo^l#^'•fe7'^'- (Toll-like receptor ; TLR) 

-TT-fC, y -^.^^f- K;5S k hTLR2^3SiiJBm^-^fcCHO^J5a{c:4ott-5NF- k B©^ 
:dSfc ^TLR9tr3l^*J5§3S$*y^:HEK2935WJa{c*5^t5i^-i' hjJ&'T >'(IL-8)©0ifea:{J: 

C#fP3tgfcl] ^M2002-34565 • 
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C#^^f^S;^l3 0. Takeuchi, S. Akira, International Immunophatrmacology 1 
(2001) 625-635 

[^#fl^S:^2]) H. Hemmi et al, Nature 408 (2000) 740-745 

Yoshimura A. Takada H. Kaneko T. Kato I. Golenbock D. Har 
a y. Structural requirements of muramylpeptides for induction of Toll-lik 
e receptor 2-mediated NF-kappaB activation in CHO cells. Journal of Endot 
oxin Research. 6(5): 407-10, 2000. 

C^#ff3!C^43 Klinman DM. Takeshi ta F. Gursel I. Leifer C. Ishii KJ. Ve 
rthelyi D. Gursel E CpG DNA: recognition by and activation of monocytes. 

Microbes & Infection. 4 (9) : 897-901, 2002 Jul. 

[##fF:i:ife5) Takeshi ta F. Leifer CA. Gursel I. Ishii KJ. Takeshi ta S. 
Gursel M. Klinman DM. Cutting edge: Role of Toll-like receptor 9 in CpG D 
NA-induced activation of human cells. Journal of Immunology. 167(7): 3555- 
8, 2001 Oct 1. 

ft (H. Kitazawa et al. Int. J. Food Microbiol. 65 (2001) 149-162, H. Kita 
zawa et al. Int. J. Food Microbiol, (2003) in press) , ^^I9#?>l*, CO 
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*5Jt 5 sTLR9^ l^^^i^ (0^'m<0^mt.. sTLR9tC^-r 5 Jf? y ^ d — ^-/W^t^^r^f^J^g 

15 A#:6*)(cfi, TIB (1) ~ (5) ^fifofco 

(1) ^^^l^l^z-^-fai/U^j; 13 Total RNASrttttl U ..t h*3 iU^-^ •>;^TLR9at^-7^ 

^^:*5{t5^lfe#'l4(Di^v^^^g6J: Of^Mb^'Siy^'r-^— iSr^v^-CRT-PCRfe. RAC 

( 2 ) st^^^-it^;^^ 6# bti.fc:/^TLR9^T 5 / mmm^hmm^mm^itLt:i^ 

(3) •:f^iLR9m^^^im293Tmm^ h!^mwMim)\cmAv. zf ^TLR9^m^ 

25 (4) :7'^TLR9(DHEK293Tfc*5^tS^3g{^:oV^r{±. •f^'^LR9 mRNA<0^i^^RT-PC 
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DNA (^tL^'tLCpG2006, CpG1826) iCM-r?>Kft^i^=tm^ Vlt. 
^fi<D^^^ y^TLRd^B^itlOZSm^ (MW:115.8) 5 /Ife^^— Ki-^S 

#ACo ::^^TLR90T§y^@a3?l|fil: hTLR9jC*H.T82.9%i:#^^(CJ«i<, •x'l^^^TL 

-:7j;(5 ^,l:b|fe6tll:: V (r)=t^-y\Z.n-t^^W<&.-b^%^^:Lhtm^\.t^. Real-ti 

me PCR&^^:J:t)^nRM(^)^^a:S^#SjMfe^c:}3V^■CJti|^EU:fcJ^m. 3t<'<#rttc, 

ll^Jlii(^>3fgFiJil±OinRNA;5S^^LTVN5 r h ^S^NW Ufeo 
fiP^x ^Tco Cl] ~ [2 1] ^m^-r-5t<DT-$>-5o 

[ 1 ] ^^w^f>mm%^%^mm:,-t^ii-^ii>^mm'f!b-)5mxh^x. 

( a ) j»WiMfe{C*3 V ^ TlSm LT V ^ 5 Tol 1# U-fe ^ — ^^flj^^ $ 
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[2] &.T<D (a) *5j:tj? (b) ©x@^-^tp, mw^m?^^mmhir^^(D 

(a) S^^^i^^^^^jftWifei^flM-f-SX^ 
[5] &.T(0 (a) ^sitJt (b) ©X@S:-^tp. J^t^^fe^mSrfi&tt^b-r-sm^tJ 
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[6] [5] {ci5«©xs{c, ^^im'w^mm^mmit-t^m±¥o'v:^?>tw 
[12] m*^mmi>m^ v >'^<mm^-Qh^. ci ) ~ [113 <D\,^-mt>^i^m 

Cl 5] Toll^w-feT'iS?— :5SToii^V'-t:7'iJ'— g-efcS^ [i] ~ [i 3] ©VN-f 
[16] [1] ~ [9] <7>v^-ftL:^•^c|B^©;^^^^:ffiv^Sfci^)<^, J®MiSI{c:j3 

[18] iit=iaiife;jsiiiWy >^-?^jiai^-e&s. [i 6] *;rc{± [17] t^ia^© 
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[2 1] Toimi^±^i$'—moimi^±y'^—9Xh^. Cl 6] ~ [19] ©VN 

^fe^?Smbt;i§i-^-rSToll^U-fe>^j?-9 (Toll-like receptor 9 ; TLR9) {4, 
llfKfJ:*3V^T^<|S^bTV^5r t:5S^bi^-C^^fc (Zarember KA. and Godowski 
PJ. Journal of Immunology. 168 (2002) 554-561) „ rtb(3:>!>fb^ ^^^^^ 

m i^tcmm^mmmmmM^j: ti icm^mm vx^ <o . :zrii>mm(D^m. ^rm. 

iSXXfm^.^J:ifm^<Dm-m±i^mmmm(fiTst defense line);5S#:aEU 
TV^S (Mantis NJ. et al, J. Immunol. 169 (2002) 1844-1851) o 

mmb\.xm^(Dvi^^<mm. m*^mmv >y^mm(GAn; gut-associated lymph 
oid tissue) ;5s#^b. GALm^^M'^^m^tm'^mm.ii^ibmm^n,. 

4:^J\^m. Vlyy<m.miS^XJ^mmmV>y<m-^^^-Mtl^ (Spahn m et al. Eur. 
J. Immunol. 32 (2002) : 1109-1113) „ /^V^/^tg^±y V/-?i|ai^Hi$±^(Folli 
cle-associated epithelium; FAE)^^t>itl^ J©WM^<^>1lHiL^feV^tUfi:-e K— A 
?^li^?&LTV^-5o ^ft. «^'i''t-^^ibBmm<DmEi-^m.mm(follicular are 
a)t. ^/W>'-T*|BJ[iaSr^tp#^ilS*^(parafollicular area)^iix.TV^.5 (Owen 
RL. Sem. Immunol. 11 (1999) 157-163) „ mW(Dmm:^&mm(OM^<Dmi^M 
tc-tmmtVX, FAE{e:f4#^/^_h^i^JBa-X?fc5Membranous epithelial cells (M 
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cells ;icwj5a)d5t{c^u mmm%:m'oxmmmm^to:f3:t)i^mmo hi^^-ji-t 

LXV :yy<m-^m^mm. -^^nyr-i^fi if^mm^mSk (antigen presenting 

cell) t<Dm^(Drcmm^mi-±m< l5feAbTv^^o :^i^J:^^]^{cj3VN-c'bMi^ 

tff^^^^tlX^f^^ (Teitelbaum R. et al. Inuminity. 10 (1999) 641-650) » 

—v^jfe if OMHC (major histocompatibility complex) 7 ^^Il^ltt^^^HS^^Jja 
tJl^Mi"^ (Kaneko K. et al, J. Veterinary. Med. Sci. 61 (1999) 1175-1177^ 
Gebert A. et al, American J. Pathology. 154 (1999) 1573-1582^ Jensen VB. 
et al. Infection & Immunity. 66 (1998) 3758-3766^ Penheiter KL. et al. Mo 
1. Microbiol. 24 (1997) 697-709^ Debard N. et al. Gastroenterology. 120 
(2001) 1173-1182, Gebert A. et al. Int. Rev. Cytology. 167 (1996) 91-15 
9) o ^li$iM^^(tfj:^7W'?— T^jattFc^-fe:/j?-^^#:^-a-H^(IBF). il-2, 

iL-4. iL-5. iL-6^m^v. wm^^^nmmfL-k.ms&^i:mms^\t.mm 
iiim(homing) v^ 5 mM^mit^ m^m v i^^m^Bx^ mmi^A r> . -f^i^^i 
Wi\^xmnm^x^^f^^^^kmm^m. ph. mmm. mm±n^n:i£K 
mhin. ^h\^mm-m'^mii^bfi:^xigk^m^'t^o :9-^^MigA}4, m'Wis^- 

^-^5=^S:ilJ^:^y5:LTV^5 (Vaerman JP. et al. Immunology. 54 (1985) 601-60 
3. Machtinger S. and Moss R. J. Allergy. Clinical. Inanunol. 77 (1986) 34 
1-347. Mathewson JJ. et al, J. Infectious Diseases. 169 (1994) 614-617) „ 

m-^MM. ^i5^D:7 7'— i^;as#;^bT^^5o ^(D^o\^. /<^=s^/vm 

^li^i^y ^'/N-tifi. j^t^fe^^ (.±M(Dii^ti^mm\^^-r^-^'mm ^c*5v^ 
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ir^mmz.i^^-^'oyh^fi^ ^mmmm\^t.xm\tfi:bm^iim^^fitc (imaed 

a H. et al, Histochemical Cell Biology. 118 (2002) 381-388) , ^±.^^M. 

i-?>t. TLR9^<DJ^w*ai^^^:*3v^Tl§^UTv^5TLR^*. m^^^^\z.m-^\^x\/^ 

%m^mmmmm. ^mu±!^M^m. m±mmm±m. u^i^i^iai^. mm^ 
vxi-i. m^it. mmm. mmm. dna, rna. m^^T^^mifhti^, *fc. 
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X. TLRl ~TLR10;5S^ tf b 5 „ * X {ClOffi® OTLRCD#^ /55$g^ ^ t^T *5 

10 t) . TLR7 T ^ y -fi^tb^tb^n^^^^-rj^cfc-^iNflStt^x^ y i^x. 

e>irTV^5o ^M#^7*^y mm^O^I^^^'^^'^^—^^ (pathogen as 

sociated molecular patterns; PAMPs) X^ ^§=fetCjlSt- b1^-f hi^'^l^M^^^ 
^mJ^^m^UWt^h<Dt^m^flX\^^o i^fc. TLRf*. ^ja^lCo-fv^V 

ys'^^yt^-h (LRRs) . mmmT.^i^'^-xi^^>i'^m-w-t^m^<Di3^mi$i. 
5TLR;dss*-r5^«^t uTf*. t -^ij^;^, ^=i^. ss^ti. mmwim 

20 icia«<oT 5 y ^@Bjij^-^£p^' ^>'^°:^'K^=>- K-rsDNAfi. -e^ox-^. mm. mm. 

J; t) cDNA^Sr-^^ Lfcm. ia^J#-§- : 1 . 3 . 5 * ^hfi 7 iC^-i V^T:^ y =?DNA^ 

■rScDNA^rlSipi^-ar-g) ^ t (e: J; 13 i^M-C# So 
25 *fc^ 5j:^PJ(^*3(t5TLR9{Ctt, ia3?iJ#-^ : 2. 4. 6 ^fc{4 8 fCfB^OT $ 
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^ v/"?^ m^ti. mm-^ : 2 . 4 . 6 * fef4 8 izmm<oT $ y mmm 

^^^-?-MyD88^^L.'CIL-l receptor associated kinase (IRAK)^ TNF receptor 
associated factor 6 (TRAF6), LT^^@^=--e&5NF- kBOD^^^T^DSL, 

tumor necrosis factor a(TNF-a), interleukin(IL)-6, 11-12, IL-18. 
IFN- yfj:ift V ^o fc^>!r h 'T ^'OS^^. «Bia«ffi*fiMH^ (c 

o-stimulatory molecule) ©^3^^f|^i" S (Kaisho T. and Akira S. Trends i 
n Immunology. 22 (2001) 78-83) o TLR{i3Ete:^M#:(^*|®. flgff^^Sr^fi 

UT{4, ^-f-^— iXa i^S^ (Sambrook.J et al.. Molecular Cloning 

2nd ed. , 9. 47-9. 58. Cold Spring Harbor Lab. press, 1989) ^M^-^^^^t^ 
#^fe>i^So fiPt)^ iBMM: 1. 3. 5*fe«7tz:|B4fe©ltSSB^J1jU<f4-e 
<0-^^mm\^X. iB>?iJ##: 2. 4. 6*fc{4 8lc:|Btt<DT5/^BBa^JiSr-^tP 

ia?!l##:2, 4. 6*fcf4 8(C|B^(DT5y^@a^i5r^ti'i?>'/^°i^«taig 
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(o^t bT«. m^it. m.y^hv i^'j^iyhti^mmifb^^o is;^ h y > 

xSSC. 0. 1%SDS<;D^#1?& «? , ^f*b<(450'C. 5xSSC. 0.1%SDS(D^#T'fc5o 
•^-S:>rav^6jte^iii|'Ife, -^SJ^f^. sKy tfS^Sie (PGR) fe<Sr5pJffiUT. 

T 5. ym&m-^mMmm<Dm—^n. Karlln and AltschultJ:J;5T/V=fy 
BLAST (Proc. Natl. Acad. Sci. USA 90:5873-5877. 1993)lZ X-oX^^-th ^1 1 
^^X^^o r<DT/V=fy XA{CS<5V^T. BLASTN^BLASTXilI?}mS7°ni/9A 
^^§l^$tl/TV^5(Altschul et al. J. Mol. Biol. 215:403-410, 1990)o BLASTlC 
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core = 100^ wordlength = 12^-^-50 ^^b. BLAST^^:£^V^TBLASTX^i:: J: oTT 

^ ymmm^mW-t^m^iZii^ y<y^—$'—nttit^ltscore = so. wordlengt 
h = 3<bt-'5„ BLAST irGapped BLAST:7°n iN^ffi V^-S^-a^t^lf*. ^ifxi^yj^ 

fe S (http : //mm. ncbi, nlm. nih. gov. ) o 
t.-k.s m^m^: 2. 4. 6*:/tH:8^^:|S»©r$y^iBa^|J^^:i3V^Tl^)U<« 

^1^© T $ y vtiTKy ^iH^ij^^ ^fj:?>^^^^<i7mh m\^'^i^^^. 

h 7 7 ^ ^ h tt, ;^t^ilii^{C*5VNT5g^ bTV^:5TLRSr=I— R-TSDNA^ 

-ib-cfi. •er!j;tf^, m^Wim^M<D?m^^ i"- mx.\t. pcdnas (-o-t-h 

cy>'^fcM)J^, pEGF-BOS OJucleic Acids. Res. 1990, 18(17), p5322), pEF^ pO) 
MS) , m^fmf^^^CO^m.-^^^— mx.\-3i rBac-to-BAC baculovairus express 
ion systemj {^l^\fVn Jfy^&M) > pBacPAKS) . ^ ^ fVT^ *5fe<??^^'^ 
WixM^ pHSV, pMV, pAdexLcw) , 1^ h n ^-/UXftj^tf?^^^:;' rJi-v- 
pZIPneo) ^5^ff btb-So 

cHo^na, cosj^aa. NiH3T3^iia^(D»jii?j^fflji&-e<Dism%Bfl<ji; ufc^ij:«, 

^lai^-C^^^-^^fcfeteiiKs^/j;^^^— Mx.f^SV40:7'n^— jjr^ (Uulli 
gan et al.. Nature (1979) 277, 108) , MMLV-LTR:7'n^— ^— , EFlal^Q^— 
9— (Mizushima et al. , Nucleic Acids Res. (1990) 18, 5322) . CMV:/n^>- 

(^iix.(i\ mm i^^^yfi^i^, G4i8^) i^^'om&ix^^x^tmMm^ 
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Ka^^5l5cp^ite^^ (dhfratfe^) ^^rS-^^iS'- (^Jx.«. pCHOI^) ^ 

5 mxv. ?i ). M/drir^h (mtx) ic^y)mm^^?>^mmfibti. ite 
^©-igi4<D^^^ie<j<!:-f-5#^{c:H:. sv4o 'mm^^m-t^mm'^^Pk-&i^ 
±im'ocosmm^m^^xsv40(Dmw&f^%:Wo-<^ (pcd^) T-?^®*smt- 

iLT. T^y^y ri-J^Kh^VP^^cn^— ^ (APH) 3tfe^. € 
(TK) jgfe-?^, dhfrate^^^-g-tf;ii:;dS-C#5o 

wtLe(C|5R^$tL5'b<^-C«/deV\ BifLIS^-IBjiSi UT«. HEK293T«, 
15 CHO (J. Exp. Med. (1995) 108, 945) . COS, NIH3T3, BHK (baby h 

amster kidney) , HeLa, Vero, m&mmmtLX\t, m^t£. Sf9, Sf2U TnSt^ 

CHO^ISiUTtt, dhfr3te^Srj5(:«bfeCHOJSlJS-Cfc5dhfr-CHO (Proc. 

Natl. Acad. Sci. USA (1980) 77, 4216-4220) ^CHO K-1 (Proc. Natl. Acad. 
20 Sci. USA (1968) 60, 1275) ^tt^Mi^'m^i-^ :l tH^Xt »)fe«{r^3VNT, 

!)/1?y— .i^DOTAP (o5/'>3.^^TjJ^y;:^7"w' -/i^^%t$^) 
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TLR(Dm^^m^T^o iLRcommt. #!i;t«r. ■^^-<"^:<?-r:^ («ij;t«iL-6. iL-12. 

IFN-y, TNF-a^) (D?&m. ->i5^-:^/V^3iSifS(C*5{j--5:9-^ (^Jx.f^NF- k B. JNK. 
IRAK^) (Dmmt^^mm^mMX^^ hyU^XD^mti. nBMV^^/UX* 

^9:U^/]^X(0^m±, fc ML-6, IL-12. TNF-a. IFN-yELISA kit (t*^#^t 
y'4=^y}^— (TFB,INC.) ) ^(D^^<D}1 hm^^y h^^m-t^^ tXm^X^ 

3 \m^%. ic y K (DM^) t?$iM-r 5o mmvi^mk. \zM'm:^m^. 
25 v^-5TLR{^,^^1-5^iis^<^^^5^y-^i/^;^feiuxf*. *-r. 
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btbSo ^tc. «&5isf. ^mn. ^^n. ^'^M. mmm. 

mmM. mm^mL ^-a-^j, ^^^j. m^M. mmi^i&mM. m^m^hmm± 
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^ti^xn. m^i-£. ms^m. ms^m. dm. rna. m^mTumifhiv^o ^tc 

LactobaciJJi ULactohacilli MRS Broth (Difco laboratories, Detroit, MI, U 
10 SA)X\ Streptococci mUiker bTothX^tl^^3mBiX^^(.i7°C. 24^^)^. 
50ml(Z)j^%tJ:l%^Lx 37'CX16mm^^-t?>o (3. OOOxg, 4t;, 20^ 

TEMWlKdOniM Tris-Cl, ImM EDTA pH7.5)-C2|IIi^'b'(4,000xg, 4*0. 2 

mb^XH. M^. 30mg/ml). 20^ l<7>N-T-fe5^;Wi:^ 7 § ifSGC^'fb^Xll, 
15 250Mg/nil)^iiP^. 37r-C*10~30:9-^^j£i"So lOmKDO. IM Tri 

s-1% SDS^^Sr^^JDL, m.'^Tb^cmW-t^o :Lihi^Zfu'f-f-r—^K(TaKaRa.Mn 
20mg/ml,150Ml)^^£rJP;tx 37'Ct?— UfeS/S^-lirSo SfS^. 5MNaCl^(2.5m 

tciO^^^M^-fr. ±\^titt^^mm\^tc:ffy:^W^m^^xm^M<9. 70%ai 
20 y -/V1?iffei^m> TEM»^(10ml){C^^b. -m^X^TX^^imM^^^o RN 
aseA(SI(aiA, lOmg/ml, 100 1) ^M^. 37'CT-60:9-^-r V^rL^— h bfc^. 1/10 
1:W5M NaCl(lmI)St;5#?*<Dioo%ai^y— /vSrAP;!. :^BISr«tlS§*-5o i^C^S: 
^tSS^^I^KLfe:^f7;^^$^&fflv^T^#Sl!3. 70%3iiJfy-/ur-i5fe#m, TEi^«?K(2 
ml)fC?^i§?i-5o iiJl±0^f^T-DNAdSM3^$tL. '^ffi*-r-(DP^4'CT-C^#i-5o ^ 
25 &f*:DNA|4Sau 3AI (fiJPSgl^) t^I J: fJ^iFr^SU. 3%T;5f n-;;<y/l,®^^SJl{- 
^-r-So T;«fn— ^-JrVv-j; fJDNASriHiilXU T"^;^ 5 K^iJ' i^a 
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;i5^P^i^TV^5 (Gordon S. Cell. Ill (2002) 927-930, Akira S. et al, Natur 
e Immunology. 2 (2001) 675-680) „ ioT. 2^^MOTLR h7>';^73i:J':^' h 

^x/viSHjia * fcii^-r 5 h <oxh?>o 
men. Tut9T^/mm^ii<DT7-( ?i>h^^irmxh?>o 
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ii^M^^^-To c ; CpG DNAO^ 19 jiA^^^lf ^:^-ro M^pCD^^ (1) ^4=^>'^ 
n— /l'^iiaoCpG1826*5j;TJ«2006(D®c!5 3i^^^U, (2) fib^^^;^^^^^ 

hts:*5tt'5CpG1826%^U (3) ^h^l^:^-:^ h^CiS^1■ ^CpG2 

M-Ch^o a, b, c;MMB9^. d, e. f ; :/^TLR9 h ^ ^ >- f 

^*i-„ a, d ; ^FLAG^|*:(cj:;5^§?^?r^-r„ b, e ; ^:;^i?TLR9^<2^[;ij;-5 
M^^^-to c , f ; CpG DNAOSi «9 J^i^m^^^-to 

miSti. Teal-time^SPCR\Z.^?)-:f^TlR9<D^W^iCttSi-f^mW^W^^ 

1) •:f^mm 

2) ^i5'TLR9Jt^^^Oi5'n-::^>'i/i::^Sia^J^^ 
DDBJ/EMBL/GenBank(^joV ^T<^|i $ tlX V ^ 5 t h *3 i t>*-r ;^TLR9 (^Mthkc 

cession Number AB045180*3 J;t;«AF348140) it^^iBJlJ^t i fCi!ii#'|4<Oit;v>fS^ 
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5(5total RNA;6»P>RT-PCR^felJ:J;«3:/:5'TLR9jtfe^»f>>t^#fc„ m^btlitmB'^m)! 
f4pGEM-T-Easy vectortC^-l' ->3 >'LE. coli JM109=i >^t:°T->' h-fe/W{C h 7 
>^:7;i— ;>«— v^g >'U•^^::^^' =.^':/U^„ DNAia^JWDNA sequencer Model 
5 4000L(Li-Cor, Lincoln, NE, USA) {d j; !9*^b^„ mM^^k T$y^@B^M?W 
{CttGENETYX-SV/RC Ver. 11. 0. 3. 1 trffiVNfc„ ^ «5 0^tJ'TLR9jt€-7^ga^J«::^^TLR 

3) >^i?TLR9i|#^6<)7Ky ^ D~-^/l-^^0<^ig 
10 GENETYX-SV/RC Ver. 11. 0. 3. iSrffi V^f^:^Jlgl^:^S f b — 7") t ^ i^/"? 
^2j5c^iti»|lf J; "J ::^^TLR9T 5 /M?lJf J; 9268;5>fe284#i <DM^^Si^V^^Jl 

15 :/i?TLR9it^^^^A-r§^i3EJNBiia<!:b-Cf4. t h(O^Bia^-T?jt^^#AO*: 
^ hiMifei bTJ!£<flJffi$i^■CV^SHEK293TjNeiia (t Ml^jS'^jNBJia) %]®*lLfc» 
t MLR9!|#^fi<)7"9 Sr^V ^THEK293Ti8BJia;^STLR9ate^^^^ UX V V^ 

1-FLAG 5t^^^^^i5':?— (H. Niwa et al. Gene, 108 (1991) 193-199 ) (i^ 

3TiHlia{Ch7i^;^73:j5'ix.3i^Ufc„ W.±<I^Wi^i-i(iil8^yt'^-f-» (SIGMA) ^ 
m\f\ BECKMAN COULTERtt^EPICS-fe/vy— ^— ix^v"AtJ:J:?):^:J'TLR9|S^jajia 

5 ) RT-PCR&{c J:5h^>;^:7aiiJ^^vh tcijstt S zf^iuiam^M^ 

25 ifJTRIzol (^^-fc* bov?3i>') ^ffiV^Ttotal RNA^tt 
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*5j;t)?;Kt^X^'::^=i:xhP— /Ut UTt hGAPDH:7'7-l'-^— (K. A. Zarember, P. 
J. Godowski. J. Immunology, 168 (2002) 554-561) ^fflV^TRT-PGR&{^: iSTLR 

:7 31 ^ h ic^i-}- :bmWM^ 
iWJS^ljife^flct LTanti-FLAG mouse IgG^ / ^J' o — (SIOIIA) -e4'C. 
l^l^^aa^. 2J*C^#:t UTanti-mouse IgG-PerCP MWi^i^-CiX:. 305^F^^fe 
U:feo ^IfefeWPropidium iodide^Sr4'C^ 104>IS^3i3®T?fTofc. ili?tff {C{±FACSCali 
burTM (03tCBECTON DICKINS0N*5fe^#^) <SrffiV^fCo :/i5'TLR93^°y ^5^ n-^/u^^$: 
i-iSi&^^fefi, -tlB<^j;5{cm^#:^fe^, 2^^#:i:UT. anti-rabbit I 
gG-Alexa 488a^^^-C4'C. 30:9-^^feU. mm^fmVtc. Sfc. »J5a^lM 
=«7-yv=i- hDiskaWAKDtCjS^USfe^^i: UTanti-FLAG mouse IgGK';^^^ 
^fi^^*: (SIQ«A) 7?4'C. iW^a^. 2J^C^^!f:t UT^ M^>^hTlf5;?V-PE-C 
y5^#:T*4'C. 3055-l^^febfCo ^^fe(C(*Propidium iodide 4^0^ lOrJJ-^MSU 

fc, mmi^i-i^m^u-^-mmm (Bio-RAD^t) ^^vNfc, 

7) ^7^^^:7al^5^^5'>•^^ffiv^fcCpG DNAfei9iZw;9Lc:)^ 

CpG DNAtt, fEJJ:#^(Dfe5t h^feSaBil&^!t<$lJSIt-t-5:^J[©B-^VADNA*3l5C 
PG2006M (5' -TC3GTCGTTTTGTCGTTTTGTCGTT-3' (mmm-B- : 9) ) t-^t^^^ft^ 
iJWISSr^<flJS5:i-5CpG1826S(5' -TCCATGACGTTCC TGACGTT-3' (SB^J#-^ : 1 
0) ) (S. Pichyangkul et al, J. Immunological Methods, 247 (2001) 83-94) 
mcD^^CDCpG DNAT% Zl^i^lXim^Rlt^^^s FACSCaliburTlfjS 

8) ^iJ'^ffiffilliCjStt-STLRgcDreal-time PCR&fC i 

:^^^mmm ('tm. mm. mm. mm. mm. -w^m. +-mm. ^ 
m. mm. mm^^y<4^^u^. mm^mmwmv ^^y<m) i total RNA^i^m 

L> total RNA ^ne:^^holigo-d(^)^g■y7^^—^m\'^XcT)WL^'B■^^^MVtCo 
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:7'^TLR9i|#S6«)7'7>r'^— *3j;T^if»J|!{cDNA^»P>LightCycler (Roche) ^SrffiV^T rea 
l-time quantitative PCRjC-^Lfco U T^v^a b t UTLight Cyclei-Fas 

t Start DNA Master SYBR Green (Roche) ^fflV^fc, b3icJs?>fc>*'^TLR9jt 
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:^^m\^2:<o^^vt^-:r^TiR9 cmmMmmfi309om.m<ommi^B'=f- (orf) 

OT^/^Sra— KbT*5!?. ^^4mi5.8kDa-Cfeofc (|gi~4) „ ^@TLR 

^ =lTLR9^^:*^L■C^i^^^^82. 0%. 74. 9%*5 J;tJ586. m>(omw\^-i>m^ e>^^fc 

(^2) o 

*2 



10 TLR9 iMaBa^r r^yM^U' 



t h 84. 9 82. 0 

■V!^:^ 78.2 74.9 

15 86.6 86.6 



at ■^!>;^*5j;TJ5^3TLR9(^)iB^JW^f*. DDBJ J; •? e^TOaccession No. (■€: 
tb-€'tl.AB045180^ AF348140*3j;mY13758l) -CA^UfCo 

20 3 ^ h P — th7:/;^7^j}^cJ'^'h S5l5total RNA^0|M Lfcy^:5'TLR9 
mRNA t b hTLR9 inRNA(^RT-PCR^^j|?tff t^l Xr> h'7l^:^y if^'Y Kit5\-f S Zf 
^TLR9 mRNAOgSVN|gi^:JS^feP,tLfc„ jS^^fi^'bt- t MLR9 xmkoy^mt 

mib^M:d^^fc (laiO) o 

(mil-a) „ *;fe:/^TLR9^^*:S^^V^]fe:^-g•fe7Ki^7"-f :/{Hy-^Oi/'7 
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tLfd (laii-b) „ \^—^-mwi^\^x^imf7!)^^hmmi^?^mm^^^fc 

(01 2 - a, c. b. d)o 

[mS^Fila] CpG DNA^ 9 ii^^tff 

•9 :/^'TLR9fi-=? «^>^MCpG 1826 i O t hMCpG2006$ritl|!?6<)#< Si !9 jiA/tfVN^ 
::i:dS|ge5*^i:*ofc (1^1 l - c. 1 2 - e. f) „ 

real-time PCRfetC J; 5^ffl|ai^{C*5{t 5:/i?TLR9 inRNAO?&^j|?tf<^^:i:^ 
T^<^^U-CV^5::i;iS|g^);5*i:jfe-3fc(iai 3)o 

i::&s5g^;6^t;^j:o;to *fc. real-time PCRJc:i5|g^fi?^/6^&, ;::tu*T?TLR9fi 

h ;i i: U> :*:h7i^;^:73i^^Vh$rfflV^fcCpG DNAO^!9ji 

^^I^Wd^b. :/i?TLR9;aWrj7::^M{-Jt-<Tt hMCpG DNA{c>l^-r5Si^^ti;0Si^;d^o 

:^;^>'^(Oiy^■:^/^5)'^^CO;^^^il1-r <^;as^^tbTV^5(M. Bauer et al , J. 
25 Inmunol. 166 (2001) 5000-5007) „ :*:^ii£^J(7>fi5c:^f4gi0DNA{C i S$lMi:TLR9{^ 
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-Cfc«3(R. L. Modlin, Nature 408 (2000) 659-660)^ ^^SrWlSOi-SfcttCDfgV^ 

*^:^m^isn^^1^:^m^(Dmm^J^^M^m:^VX\^^^:^^hVfh^J:^\ IS 

^^^(D^mi^is\,^xmwi^^^imif>xmwti:mmt uTS^i^^fes i 

<^^^X^(Dm^yi:^=^:^-U=k^l^\^^/^xm^:^^-r^fcM^atf£'0. 
;*:|&l^tC*5VNTTLR h 91^:^:7 ,i:.^^>^h (Dmmm^m^^^it. TLR h 7 

m ^ m-^x^ . mm-^m.^ ^^mt-r^ m.wm.mi6 j; xj^±ffu^m.m^m^x # 



WO20U5A>U1116 
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5 
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fee 

2. iJiTO (a) *3J;U5 (b) (Dxa^-^tf, MW^fe^m^^tt^k-f-5t*5^<^:^ 

(b) ^m(Dwm^^^^. m'W:^m?^^fsmt-r^ twm^intcmm^m 

t g^±fF^$ixSfeflci =lrj!i-g-i-SX@^-^ti'. J^W^Jg^^^tt^b-f 5 

iii^-rsxa 
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5. skr(D (a) isj:x^ (b) (Dxm^-g-tf, mm-^m^^mmt-t^w±m<D 
« ^ tifcu±m t ±&±nm ^Muwt sris-a-i-s x^^^tf , ws*^^m 
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-al- 
ls. ToimP'-feT'^'— ;&SToll#U-fe^^-9-^fc5, ft^3®l~l 3©^^-f^^;i)^ 

16. lf*^l~9<D^^-rtL;6^^Ci3mCD::^fe^CffiV^5fc*(0. MWi^{-*5V^T 
2 1. ToliaW'-fe^jJ'— JdSToll^V'-fe:?'^— 9-e$>5^ ff^:Sl 6~l 9<^v^-r^^ 
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1 

1 ATQGGOCXrCQCI)GCmx:TQCACXm:TTlCTCTa:T 60 

MGPRCTLHPLSLLVQVTALA- 
61 (mCTCiara3\.GQQCAGQCTQ0CIGCCT^ 120 

A T L A Q GRLPAFLPCELQPHG 
121 CTGGItMCTGC3\ACTGGCTCTTCCTGAA^ 180 

LVNCNWLFLKSVPHFSAAAP 
181 OGGGCCMCGIX:ACCAGCCTCTCCmCTCTCCAACC^ 240 

RANVTSLSLLSNRIHHLHDS 
241 GACTTCGItCACCTGTCO^GOCTACGAACTaCMCrTCA^ 300 

DFVHLSSLRTLNLKWNCPPA 
301 QGCCTCSmXXATGCACTTraCTQCaOTGAra 

GLSPMHFPCHMTIEPNTFLA 

361 GiQOXNXcixmmrr^^ 420 

VPTLEELNLSYNSITTVPAL 
421 aDOGACTCCCTCGrGrcCCTGTCGCTGAGCaXAC^ 480 

PDSLVSLSLSRTNILVLDPT 
481 GACCTCACTGQCCrAGATGCGCTGCGCTACCTGTAaVTGGATGGCAA 540 

HLTGLHALRYLYMDGNCYYK 
541 AA(XCClGCCAGGGQQCQCTQGAQGTGGlG(rGGGTGCOCTX 600 

NPCQGALEVVPGALLGLGNL 
601 OCATCTCTCACTCMSTACMCAATCTCADGG^ 

THLSLKYNNLTEVPRSLPPS 
661 CTQGAGA(rCTGCTGrTGT(XTACMCCACATTG™ 720 

LETLLLSYNHIVTLTPEDLA 
721 MTCTGACTGCCCTG(H:GTGCTTGATGTGGGGGGGAACTGCCGCnrTGT^ 780 

NLTALRVLDVGGNCRRCDHA 
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g|2 

RNPCRECPKDHPKLHSDTFS 
841 CACCTGAGC(mn'CGAAGGa:TGGTGTTGAMGACAGT^ 900 

HLSRLEGLVLKDSSLYNLDA 
901 i«3GTGGTTCa2AGG(rimCAGGCTCCMGTGCTG^ 960 

RWFRGLDRLQVLDLSENFLY 
961 GACTGCaiaiXAAGACCACXn:CTTCCflGQQCC^ 

DCITKTTAFQGLARLRKIiNL. 
1021 mimTT2mCM3\AGGTGTOCTn^^ 

SFNYHKKVSFAHLHLAPSFG 
1081 CACCT(XGGTOCCTGftAGGAGCTGGfiCATGCATQGCATCTO 1140 

HLRSLKELDMHGIFFRSLSE 
1141 AOIIACQCTCCAACCTCTGGTCCAACTGCCTATGCTCCAGACCCTGG^ 1200 

TTLQPLVQLPMLQTLRLQMN 
1201 TIOVnAACCAGGCCCAGCTCAGCATCTTTOGGGOni^ 1260 

FINQAQLSIFGAFPGLLYVD 
1261 CTATCGGACMC(miCAGa3GAGCTGCMGa 1320 

LSDNRISGAARPVAITREVD 
1321 QGTAGQGflGftQGGTCTGGCTQCCTia3M3^^ 1380 

GRERVWLPSRNLAPRPLDTL 
1381 ax:TCAGftGGACTTCaiG(XAAAC^^ 1440 

RSEDFMPNCKAFSFTLDLSR 
1441 MCAAanQGrcA!3W\TCX3lGTC^^ 1500 

NNLVTIQSEMFARLSRLECL 
1501 OGTCTGAGCCACAACAGCAiacCCAGGCGGTCAATGGCT^ 1560 

RLSHNSISQAVNGSQFVPLT 
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SLRVLDLSHNKLDLYHGRSF 
1621AOQGaQCTGOCQCGCCTQGA^^^ 1680 

TELPRLEALDLSYNSQPFTM 
1681C3m3TG]X5QQOCACMXlC^^ 1740 

QGVGHNLSFVAQLPALRYLS • 

micmxmmiGkmcm isoo 

LAHNDIHSRVSQQLCSASLC 
1801GOOCTGGACTnAGO(mACGATCTGAGCOGGATGTGQGCT^^ 1860 

ALDFSGNDLSRMWAEGDLYL 
1861CGCTICnCCMHrrAAGAAG(XTAGrcTGGCTGGAOCTGTO^ 1920 

RFFQGLRSLVWLDLSQNHLH 
192lAC](Xia:iX3CC2CGTQOCCT^ 1980 

TLLPRALDNLPKSLKHLHLR 
1981GOAIftACCTOGCX:TTCTTCflACm 2040 

DNNLAFFNWSSLTLLPKLET 
2041 Cia3ACnGGCTGGAAA!XAGCTGAAGG(XCrAAimi^ 2100 

LDLAGNQLKALSNGSLPSGT 
2101CAGCTG(XGAQGCTGGACCTCAGTam::AQCAlCQ^ 2160 

QLRRLDLSGNSI. GFVNPGFF 
2161QCX:CIQGOCAAGCaGTTAGAAGAa:TCM:CTCAGCQCCM 2220 

ALAKQLEELNLSANALKTVE 
2221(XCTa:rQGTTIGGCT0GAlGGTG9GCAm^ 2280 

PSWFGSMVGNLKVLDVSANP 
2281CimCTGCXmGTQGQGCGmTa5TGGQCTl^^ 2340 

LHCACGATFVG F L L E V Q A A V 
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1114 



23n ccmrmmKu^oGi^^ 2m 

PGLPSRVKCGSPGQLQGHSI 
2401 TTTQCnaAG/^TGOQOCTCT^^ 2460 

FAQDLRLCLDETLSWNC F G I 
2461 im:TGCTOGCX3^TGQO[XTXmm5TT^^ 2520 

SLLAMALGLVVPMLH H L C G W 
2521GAOCinXX;TAaa:nTO:ACCTGTG^ 2580 

DLWYCFHLCLAWLPHRGQRR 
2581GQaGCAGACGarTGntTATGATGCCTTCGrcGlCTTT^ 2640 

GADALFYDAFVVFDKAQSAV 
2641 GOCGACTGGGTCTACAACGAGCTGCGQGTGCmraOG^ 2700 

ADWVYNELRVQLEERRGRRA 
27QlCimraGTQOCTGGflGGRGOGAGACTGGm 2760 

LRLCLEERDWLPGKTLFENL 
2761 iamnX3^GTCm(m3lG00GCRAGA00C^ 2820 

WASVYSSRKTLFVLAHTDRV 
282lAQ0GGCCICTraXTGCn^GmOCTQCIGGXC^ 2880 

SGLLRASFLLAQQRLLEDRK 
2881 GACGTTGrAGTQCTGGTGATOCTGQGOCOCGATGCCTAOOT 2940 

DVVVLVILRPDAYRSRYVRL 
2941 (mAga3CCTCTGC(mMGTGT(rT0CTCT^ 3000 

RQRLCRQSVLLW.PHQPRGQG 
SOOlAQCrTCiaSQaXAGCTGGGCAC^^ 3060 

SFWAQLGTALTRDNRHFYNR 
306lAOTCroCOGQGGCXmCGACAGCCXMrAG 3093 

NFCRGPT TAE* 
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1^5 



1 100 200aa 

( I „ !■ 




SP LRR TM TIR 
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me 

t h 1 MTH3?SAIiffI£LLVQWMlMAIiG^ 59 t h 

^•^^ I IMJOT-IilPISILTOVIAEniAL^ 59 

'fx:!iii 1 li?-^QyilPLSIJiV3IW\IAV?^^ 59 '('x;^a 

* ********* ** ** * ********* **** * ******** ** * 

60 RaJ\TOI5LSSMRIIffifl}SDEMPSI^^ th 
^-^X 60 ASCaCMaiSNRIHHUm)EVHLSNLR^ v-l^x 

'('x:^3 60 APRGNVrSLSLYSNRIHHIimFVHI^^ 'Titv^ 

♦ * * *** ******** *** *♦ ** ********* **♦ ** ******* *♦ 

119 lAVPTI£EmSYNSmVPAIPDSL'7SI5ia^ 

t h 120 lAVPTLEEIMiSOTIMIWAIi'KSIJSI^LSH^ 179 fc h 
vt?;^ 120 lMm£EmS»iGITIWiaPSSLVNI5LSHmV^^ ■^'^T. 

'<xt^3l20 IAVPT[mM5»BmVPMi>SSLVSI5I^^ 179 -Cx^^a 

'kit ★ **t *★ **** ** * ** ** * ***** 

179 YM<]QGM£WPGAUjGmiHLSI^^ 
th 180 YKNPa?QAI£V?^GRIlJGmmSIi^ 
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agctgcggcc cggtctgcca gccagaccct ttggagaaga ccccactccc tgtc atg 57 

Met 
1 

ggc ccc cgc tgc acc ctg cac ccc ctt tct etc ctg gtg cag gtg aca 105 

Gly Pro Arg Cys Thr Leu His Pro Leu Ser Leu Leu Val Gin Val Thr 
5 10 15 

gcg ctg get geg act ctg gee cag ggc agg ctg ect gee ttc ctg ccc 153 

Ala Leu Ala Ala Thr Leu Ala Gin Gly Arg Leu Pro Ala Phe Leu Pro 
20 25 30 

tgt gag etc cag ccc cac ggc ctg gtg aac tgc aac tgg etc ttc ctg 201 

Cys Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu 

35 40 45 

aag tec gtg ccc cac ttc teg gcg gea gcg ccc egg gee aac gtc acc • 249 

Lys Ser Val Pro His Phe Ser Ala Ala Ala Pro Arg Ala Asn Val Thr 
50 55 60 65 

age etc tee tta etc tec aac cgc ate cac cac ttg cac gae tct gac 297 

Ser Leu Ser Leu Leu Ser Asn Arg He His His Leu His Asp Ser Asp 
70 75 80 

ttc gtc cac ctg tee age eta ega act etc aac etc aag tgg aac tgc 345 

Phe Val His Leu Ser Ser Leu Arg Thr Leu Asn Leu Lys Trp Asn Cys 
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85 90 95 

ccg ccg get ggc etc age ccc atg cae ttc eee tgc cac atg ace ate 393 

Pro Pro Ala Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr He 
100 105 110 

gag cec aac ace ttc ctg gee gtg ccc acc ctg gag gag ctg aac ctg 441 

Glu Pro Asn Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu Asn Leu 
115 120 125 

age tac aac age ate acg acc gtg cct gcc ctg ccc gac tec etc gtg 489 

Ser Tyr Asn Ser He Thr Thr Val Pro Ala Leu Pro Asp Ser Leu Val 

130 135 140 145 



tec ctg teg ctg age cgc acc aac ate ctg gtg eta gac ccc acc eac 537 
Ser Leu Ser Leu Ser Arg Thr Asn He Leu Val Leu Asp Pro Thr His 
150 155 160 



etc act ggc eta cat gee ctg cgc tac ctg tac atg gat ggc aac tgc 585 
Leu Thr Gly Leu His Ala Leu Arg Tyr Leu Tyr Met Asp Gly Asn Cys 
165 170 175 



tac tac aag aac ccc tgc eag ggg geg ctg gag gtg gtg ccg ggt gcc 633 
Tyr Tyr Lys Asn Pro Cys Gin Gly Ala Leu Glu Val Val Pro Gly Ala 
180 185 190 
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etc etc ggc ctg ggc aac etc aea cat etc tea etc aag tac aac aat 681 
Leu Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn 
195 200 205 

etc acg gag gtg eec cgc age ctg ece cec age ctg gag acc ctg ctg 729 
Leu Thr Glu Val Pro Arg Ser Leu Pro Pro Ser Leu Glu Thr Leu Leu 
210 215 220 225 

ttg tec tac aac eac att gtc acc ctg acg cet gag gac ctg gee aat 777 
Leu Ser Tyr Asn His He Val Thr Leu Thr Pro Glu Asp Leu Ala Asn 
230 235 240 

ctg act gcc ctg cgc gtg ctt gat gtg ggg ggg aac tgc cgc cgc tgt 825 
Leu Thr Ala Leu Arg Yal Leu Asp Val Gly Gly Asn Cys Arg Arg Cys 
245 250 255 

gac cat gee cgc aac cec tgc agg gag tgc cea aag gac eac cec aag 873 
Asp His Ala Arg Asn Pro Cys Arg Glu Cys Pro Lys Asp His Pro Lys 
260 265 270 

ctg eac tct gac ace tte age eac ctg age cgc etc gaa ggc ctg gtg 921 
Leu His Ser Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly Leu Val 
275 280 285 

ttg aaa gac agt tct etc tac aac ctg gac gee agg tgg tte cga ggc 969 
Leu Lys Asp Ser Ser Leu Tyr Asn Leu Asp Ala Arg Trp Phe Arg Gly 
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290 295 300 305 

ctg gac agg etc caa gtg ctg gac ctg agt gag aac ttc etc tac gac 1017 
Leu Asp Arg Leu Gin Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Asp 
310 315 320 

tgc ate ace aag ace aeg gee ttc cag ggc ctg gee cga ctg cgc aag 1065 
Cys He Thr Lys Thr Thr Ala Phe Gin Gly Leu Ala Arg Leu Arg Lys 
325 330 335 

etc aac ctg tec ttc aat tac cac aag aag gtg tec ttt gee cae ctg 1113 
Leu Asn Leu Ser Phe Asn Tyr His Lys Lys Val Ser Phe Ala His Leu 
340 345 350 

cac ctg gca ccc tee ttt ggg eac etc egg tee ctg aag gag ctg gac 1161 
His Leu Ala Pro Ser Phe Gly His Leu Arg Ser Leu Lys Glu Leu Asp 
355 360 365 

atg cat ggc ate ttc ttc cgc teg etc agt gag ace acg etc caa ect 1209 
Met His Gly He Phe Phe Arg Ser Leu Ser Glu Thr Thr Leu Gin Pro 
370 375 380 385 

ctg gtc caa ctg cct atg etc eag ace ctg cgc ctg cag atg aac ttc 1257 
Leu Val Gin Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe 
390 395 400 
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att aac cag gcc cag etc age ate ttt ggg gee tie eet gge ctg ctg 1305 
He Asn Gin Ala Gin Leu Ser He Phe Gly Ala Phe Pro Gly Leu Leu 
405 410 415 

tae gtg gae eta teg gae aac ege ate age gga get gea agg eea gtg 1353 
Tyr Val Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ala Arg Pro Val 
420 425 430 

gee att act agg gag gtg gat ggt agg gag agg gte tgg ctg cct tec 1401 
Ala He Thr Arg Glu Val Asp Gly Arg Glu Arg Val Trp Leu Pro Ser 
435 440 445 

agg aac etc get cca cgt cca ctg gae act etc ege tea gag gae ttc 1449 
Arg Asn Leu Ala Pro Arg Pro Leu Asp Thr Leu Arg Ser Glu Asp Phe 
450 455 460 465 

atg eea aac tge aag gee ttc age ttc acc ttg gae ctg tct egg aac 1497 
Met Pro Asn Cys Lys Ala Phe Ser Phe Thr Leu Asp Leu Ser Arg Asn 
470 475 480 

aac ctg gtg aca ate cag teg gag atg ttt get ege etc tea ege etc 1545 
Asn Leu Val Thr He Gin Ser Glu Met Phe Ala Arg Leu Ser Arg Leu 
485 490 495 

gag tge ctg cgt ctg age cac aac age ate tec cag geg gte aat gge 1593 
Glu Cys Leu Arg Leu Ser His Asn Ser He Ser Gin Ala Val Asn Gly 
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500 505 510 

tct cag ttt gtg ccg ctg acc age ctg egg gtg ctg gae etg tee cae 1641 

Ser Gin Phe Vai Pro Leu Thr Ser Leu Arg Val Leu Asp Leu Ser His 
515 520 525 

aac aag ctg gac ctg tat cac ggg cgc teg ttc acg gag ctg ccg cgc 1689 

Asn Lys Leu Asp Leu Tyr His Gly Arg Ser Phe Thr Glu Leu Pro Arg 

530 535 540 545 

ctg gaa gca ctg gac etc age tac aac age cag ccc ttt acc atg cag 1737 

Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Thr Met Gin 
550 555 560 

ggt gtg ggc cac aac etc age ttc gtg gee cag ctg ccc gee ctg cgc 1785 

Gly Val Gly His Asn Leu Ser Phe Val Ala Gin Leu Pro Ala Leu Arg 
565 570 575 

tac etc age ctg gcg cac aat gac ate cat age cga gtg tec cag cag 1833 

Tyr Leu Ser Leu Ala His Asn Asp He His Ser Arg Val Ser Gin Gin 
580 585 590 

etc tgt age gee tea etg tgc gee ctg gac ttt age ggc aac gat ctg 1881 

Leu Cys Ser Ala Ser Leu Cys Ala Leu Asp Phe Ser Gly Asn Asp Leu 
595 600 605 
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age egg atg tgg get gag gga gac etc tat ete cge ttc ttc eaa ggc 1929 

Ser Arg Met Trp Ala Glu Gly Asp Leu Tyr Leu Arg Phe Phe Gin Gly 
610 615 620 625 

eta aga age eta gte tgg ctg gac ctg tec cag aac cae ctg cae acc 1977 
Leu Arg Ser Leu Val Trp Leu Asp Leu Ser Gin Asn His Leu His Thr 
630 635 640 

etc ctg cea cgt gee ctg gac aac etc ccc aaa age ctg aag cat ctg 2025 
Leu Leu Pro Arg Ala Leu Asp Asn Leu Pro Lys Ser Leu Lys His Leu 
645 650 655 

cat etc cgt gac aat aac ctg gee ttc ttc aac tgg age age ctg ace 2073 
His Leu Arg Asp Asn Asn Leu Ala Phe Phe Asn Trp Ser Ser Leu Thr 
660 665 670 

etc ctg ccc aag ctg gaa acc ctg gac ttg get gga aac cag ctg aag 2121 
Leu Leu Pro Lys Leu Glu Thr Leu Asp Leu Ala Gly Asn Gin Leu Lys 
675 680 685 

gee eta age aat ggc age ctg cea tet ggc acc cag ctg egg agg ctg 2169 
Ala Leu Ser Asn Gly Ser Leu Pro Ser Gly Thr Gin Leu Arg Arg Leu 
690 695 700 705 

gac etc agt ggc aac age ate ggc ttt gtg aac cet ggc ttc ttt gee 2217 
Asp Leu Ser Gly Asn Ser lie Gly Phe Val Asn Pro Gly Phe Phe Ala 
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710 715 720 

ctg gcc aag cag tta gaa gag etc aac etc age gcc aat gcc etc aag 2265 
Leu Ala Lys Gin Leu Glu Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys 
725 730 735 

aea gtg gag cec tec tgg ttt ggc teg atg gtg ggc aac ctg aaa gtc 2313 
Thr Val Glu Pro Ser Trp Phe Gly Ser Met Val Gly Asn Leu Lys Val 
740 745 750 

eta gac gtg age gee aac cct ctg cac tgc gcc tgt ggg gcg acc ttc 2361 
Leu Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Thr Phe 
755 760' 765 

gtg ggc ttc ctg ctg gag gta cag get gee gtg cct ggg ctg ccc age 2409 
Val Gly Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser 
770 775 780 785 

egc gtc aag tgt gge agt ccg ggg cag etc cag ggc eat age ate ttt 2457 
Arg Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly His Ser He Phe 
790 795 800 



gcg caa gac etg egc etc tgc etg gat gag ace etc teg tgg aac tgt 
Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Thr Leu Ser Trp Asn Cys 
805 810 815 



2505 
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ttt ggc ate teg ctg ctg gcc atg gee ctg ggc ctg gtt gtg ece atg 2553 
Phe Gly He Ser Leu Leu Ala Met Ala Leu Gly Leu Val Val Pro Met 
820 825 830 

etg cac cae etc tgc ggc tgg gae etc tgg tac tgc ttc cac ctg tgc 2601 
Leu His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys 
835 840 845 

ctg gcc tgg ctg ccc cac cga ggg cag egg egg ggc gca gae gcc ctg 2649 
Leu Ala Trp Leu Pro His Arg Gly Gin Arg Arg Gly Ala Asp Ala Leu 
850 . 855 860 865 

ttc tat gat gcc ttc gtg gtc ttt gae aaa get cag agt get gtg gcc 2697 
Pile Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin Ser Ala Val Ala 
870 875 880 

gae tgg gtg tac aac gag etg egg gtg cag etg gag gag cgc cgt ggg 2745 
Asp Trp Val Tyr Asn Glu Leu Arg Val Gin Leu Glu Glu Arg Arg Gly 
885 890 895 

ege cgc gea ctg cgc ctg tgc etg gag gag ega gae tgg tta cct ggc 2793 
Arg Arg Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro Gly 
900 905 910 

aag acg etc ttc gag aac ctg tgg gee tea gtc tac age age ege aag 2841- 
Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Ser Ser Arg Lys 
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915 920 925 . 

acc ctg ttt gtg ctg gcc cac acg gac cgt gtc age ggc etc ttg cgt 2889 
Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu Arg 
930 935 940 945 

gcc agt ttc ctg ctg gcc cag cag cgc ctg ctg gag gac cgc aag gac 2937 
Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys Asp 
950 955 960 

gtt gta gtg ctg gtg ate ctg cgc ccc gat gcc tac cgc tec cgc tac 2985 
Val Val Val Leu Val He Leu Arg Pro Asp Ala Tyr Arg Ser Arg Tyr 
965 970 975 

gtg egg ctg cgc cag cgc etc tgc cgc cag agt gtc etc etc tgg ccc 3033 
Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp Pro 
980 985 990 

cac cag ccc cgt ggg cag ggc age ttc tgg gcc cag ctg ggc aca gcc 3081 
His Gin Pro Arg Gly Gin Gly Ser Phe Trp Ala Gin Leu Gly Thr Ala 
995 1000 1005 

ctg acc agg gac aac cgc cac ttc tat aac egg aac ttc tgc egg 3126 
Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Arg Asn Phe Cys Arg 
1010 1015 1020 
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ggc ccc acg aca gcc gaa tag cactgagtga cagcccagtt gccccagccc 3177 
Gly Pro Thr Thr Ala Glu 
1025 1030 

ccctggattt gcctctctgc ctgggtgccc caacctgctt tgctcagcca caccactgct 3237 
ctgctccctg ttccccaccc caccccccag cctggcatgt aacatgtgcc caataaatgc 3297 
taccggaggc caagcaaaaa aaaaaaaaaa aa 3329 

<210> 2 

<211> 1030 

<212> PRT 

<213> Sus scrofa 

<400> 2 

Met Gly Pro Arg Cys Thr Leu His Pro Leu Ser Leu Leu Val Gin Val 
15 10 15 

Thr Ala Leu Ala Ala Thr Leu Ala Gin Gly Arg Leu Pro Ala Phe Leu 
20 25 30 



Pro Cys Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe 
35 40 45 
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Leu Lys Ser Val Pro His Phe Ser Ala Ala Ala Pro Arg Ala Asd Val 
50 55 60 

Thr Ser Leu Ser Leu Leu Ser Asn Arg He His His Leu His Asp Ser 
65 70 75 80 

Asp Phe Val His Leu Ser Ser Leu Arg Thr Leu Asn Leu Lys Trp Asn 
85 90 95 

Cys Pro Pro Ala Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr 
100 105 110 

lie Glu Pro Asn Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu Asn 
115 120 125 

Leu Ser Tyr Asn Ser He Thr Thr Val Pro Ala Leu Pro Asp Ser Leu 
130 135 140 

Val Ser Leu Ser Leu Ser Arg Thr Asn He Leu Val Leu Asp Pro Thr 
145 150 155 160 

His Leu Thr Gly Leu His Ala Leu Arg Tyr Leu Tyr Met Asp Gly Asn 
165 170 175 



Cys Tyr Tyr Lys Asn Pro Cys Gin Gly Ala Leu Glu Val Val Pro Gly 
180 185 190 
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Ala Leu Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn 
195 200 205 

Asn Leu Thr Glu Val Pro Arg Ser Leu Pro Pro Ser Leu Glu Thr Leu 
210 215 220 

Leu Leu Ser Tyr Asn His He Val Thr Leu Thr Pro Glu Asp Leu Ala 
225 230 235 240 

Asn Leu Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg 
245 250 255 

Cys Asp His Ala Arg Asn Pro Cys Arg Glu Cys Pro Lys Asp His Pro 
260 265 270 

Lys Leu His Ser Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly Leu 
275 280 285 

Val Leu Lys Asp Ser Ser Leu Tyr Asn Leu Asp Ala Arg Trp Phe Arg 
290 295 300 

Gly Leu Asp Arg Leu Gin Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr 
305 310 315 320 

Asp Cys He Thr Lys Thr Thr Ala Phe Gin Gly Leu Ala Arg Leu Arg 
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325 330 335 

Lys Leu Asn Leu Ser Phe Asn Tyr His Lys Lys Val Ser Phe Ala His 
340 345 350 

Leu His Leu Ala Pro Ser Phe Gly His Leu Arg Ser Leu Lys Glu Leu 
355 360 365 

Asp Met His Gly He Phe Phe Arg Ser Leu Ser Glu Thr Thr Leu Gin 
370 375 380 

Pro Leu Val Gin Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn 

385 . 390 395 400 

Phe lie Asn Gin Ala Gin Leu Ser lie Phe Gly Ala Phe Pro Gly Leu 
405 410 415 

Leu Tyr Val Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ala Arg Pro 
420 425 430 

Val Ala lie Thr Arg Glu Val Asp Gly Arg Glu Arg Val Trp Leu Pro 
435 440 445 



Ser Arg Asn Leu Ala Pro Arg Pro Leu Asp Thr Leu Arg Ser Glu Asp 
450 455 460 
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Phe Met Pro Asn Cys Lys Ala Phe Ser Phe Thr Leu Asp Leu Ser Arg 
465 470 475 480 

Asn Asn Leu Val Thr He Gin Ser Glu Met Phe Ala Arg Leu Ser Arg 
485 490 495 

Leu Glu Cys Leu Arg Leu Ser His Asn Ser He Ser Gin Ala Val Asn 
500 505 510 

Gly Ser Gin Phe Val Pro Leu Thr Ser Leu Arg Val Leu Asp Leu Ser 
515 520 525 

His Asn Lys Leu Asp Leu Tyr His Gly Arg Ser Phe Thr Glu Leu Pro 
530 535 540 

Arg Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Thr Met 
545 550 555 560 

Gin Gly Val Gly His Asn Leu Ser Phe Val Ala Gin Leu Pro Ala Leu 
565 570 575 

Arg Tyr Leu Ser Leu Ala His Asn Asp He His Ser Arg Val Ser Gin 

580 585 590 



Gin Leu Cys Ser Ala Ser Leu Cys Ala Leu Asp Phe Ser Gly Asn Asp 
595 600 605 
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Leu Ser Arg Met Trp Ala Glu Gly Asp Leu Tyr Leu Arg Phe Phe Gin 
610 615 620 

Gly Leu Arg Ser Leu Val Trp Leu Asp Leu Set Gin Asn His Leu His 
625 630 635 640 

Thr Leu Leu Pro Arg Ala Leu Asp Asn Leu Pro Lys Ser Leu Lys His 
645 650 655 

Leu His Leu Arg Asp Asn Asn Leu Ala Phe Phe Asn Trp Ser Ser Leu 
660 665 670 

Thr Leu Leu Pro Lys Leu Glu Thr Leu Asp Leu Ala Gly Asn Gin Leu 
675 680 685 

Lys Ala Leu Ser Asn Gly Ser Leu Pro Ser Gly Thr Gin Leu Arg Arg 
690 695 700 

Leu Asp Leu Ser Gly Asn Ser He Gly Phe Val Asn Pro Gly Phe Phe 
705 710 715 720 

Ala Leu Ala Lys Gin Leu Glu Glu Leu Asn Leu Ser Ala Asn Ala Leu 
725 730 735 

Lys Thr Val Glu Pro Ser Trp Phe Gly Ser Met Val Gly Asn Leu Lys 
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740 745 750 

Val Leu Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Thr 
755 760 765 

Phe Val Gly Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro 
770 775 780 

Ser Arg Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly His Ser lie 
785 790 795 800 

Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Thr Leu Ser Trp Asn 

805 810 815 

Cys Phe Gly He Ser Leu Leu Ala Met Ala Leu Gly Leu Val Val Pro 
820 825 830 

Met Leu His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu 
835 840 845 

Cys Leu Ala Trp Leu Pro His Arg Gly Gin Arg Arg Gly Ala Asp Ala 
850 855 860 



Leu Phe Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin Ser Ala Val 
865 870 875 880 
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Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Gin Leu Glu Glu Arg Arg 
885 890 895 

Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro 
900 905 910 

Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Ser Ser Arg 

915 920 925 

Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 
930 935 940 

Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
945 950 955 960 

Asp Val Val Val Leu Val He Leu Arg Pro Asp Ala Tyr Arg Ser Arg 
965 970 975 

Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp 
980 985 990 

Pro His Gin Pro Arg Gly Gin Gly Ser Phe Trp Ala Gin Leu Gly Thr 
995 1000 1005 



Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Arg Asn Phe Cys 
1010 1015 1020 
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Arg Gly Pro Thr Thr Ala Glu 
1025 1030 



<210> 3 

<211> 3868 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (635).. (3733) 

<223> 

<400> 3 

ggaggtcttg tttccggaag atgttgcaag gctgtggtga aggcaggtgc agcctagcct 60 

cctgctcaag ctacaccctg gccctccacg catgaggccc tgcagaactc tggagatggt 120 

gcctacaagg gcagaaaagg acaagtcggc agccgctgtc ctgagggcac cagctgtggt 180 

gcaggagcca agacctgagg gtggaagtgt cctcttagaa tggggagtgc ccagcaaggt 240 

gtacccgcta ctggtgctat ccagaattcc catctctccc tgctctctgc ctgagctctg 300 
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ggccttagct cctccctggg cttggtagag gacaggtgtg aggccctcat gggatgtagg 360 

ctgtctgaga ggggagtgga aagaggaagg ggtgaaggag ctgtctgcca tttgactatg 420 

caaatggcct ttgactcatg ggaccctgtc ctcctcactg ggggcagggt ggagtggagg 480 

gggagctact aggctggtat aaaaatctta cttcctctat tctctgagcc gctgctgccc 540 

ctgtgggaag ggacctcgag tgtgaagcat ccttccctgt agctgctgtc cagtctgccc 600 

gccagaccct ctggagaagc ccctgccccc cage atg ggt ttc tgc cgc age gee 655 

Met Gly Phe Cys Arg Ser Ala 
1 5 

ctg cac ccg ctg tot etc ctg gtg cag gcc ate atg ctg gcc atg acc 703 
Leu His Pro Leu Ser Leu Leu Val Gin Ala He Met Leu Ala Met Thr 
10 15 20 

ctg gcc ctg ggt acc ttg cct gcc ttc eta ccc tgt gag etc cag ccc 751 
Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys Glu Leu Gin Pro 
25 30 35 

cac ggc ctg gtg aac tgc aac tgg ctg ttc ctg aag tct gtg ccc cac 799 
His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu Lys Ser Val Pro His 
40 45 50 55 
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ttc tec atg gca gca ccc cgt ggc aat gtc acc age ett tee ttg tee 
Phe Ser Met Ala Ala Pro Arg Gly Asn Val Thr Ser Leu Ser Leu Ser 
60 65 70 



847 



tec aae ege ate eae cae etc eat gat tet gac ttt gee cae etg eee 895 
Ser Asn Arg He His His Leu His Asp Ser Asp Phe Ala His Leu Pro 
75 80 85 



age etg egg eat etc aae etc aag tgg aac tge eeg ceg gtt ggc etc 943 
Ser Leu Arg His Leu Asn Leu Lys Trp Asn Cys Pro Pro Val Gly Leu 
90 95 100 



age ccc atg cac ttc ccc tgc cac atg acc ate gag ccc age acc ttc 991 

Ser Pro Met His Phe Pro Cys His Met Thr He Glu Pro Ser Thr Phe 
105 110 n5 

ttg get gtg eee ace etg gaa gag eta aae etg age tac aae aae ate 1039 

Leu Ala Val Pro Thr Leu Glu Glu Leu Asn Leu Ser Tyr Asn Asn He 
120 125 130 135 



atg act gtg cet gcg etg eee aaa tee etc ata tec etg tec etc age 1087 
Met Thr Val Pro Ala Leu Pro Lys Ser Leu He Ser Leu Ser Leu Ser 
140 145 150 



eat ace aae ate etg atg eta gac tet gee age etc gee 
His Thr Asn He Leu Met Leu Asp Ser Ala Ser Leu Ala 



ggc etg eat 
Gly Leu His 



1135 
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155 160 165 

gcc ctg cgc ttc eta ttc atg gac ggc aac tgt tat tac aag aac ccc 1183 
Ala Leu Arg Phe Leu Phe Met Asp Gly Asn Cys Tyr Tyr Lys Asn Pro 
170 175 180 

tgc agg cag gca ctg gag gtg gcc ccg ggt gcc etc ctt ggc ctg ggc 1231 
Cys Arg Gin Ala Leu Glu Val Ala Pro Gly Ala Leu Leu Gly Leu Gly 
185 190 ' 195 

aac etc acc cac ctg tea etc aag tac aac aac etc act gtg gtg ccc 1279 
Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn Leu Thr Val Val Pro 
200 205 210 215 

cgc aac ctg ect tec age ctg gag tat ctg ctg ttg tec tac aac cgc 1327 
Arg Asn Leu Pro Ser Ser Leu Glu Tyr Leu Leu Leu Ser Tyr Asn Arg 
220 225 230 

ate gtc aaa ctg gcg ect gag gac ctg gcc aat ctg acc gee ctg cgt 1375 
He Val Lys Leu Ala Pro Glu Asp Leu Ala Asn Leu Thr Ala Leu Arg 
235 240 245 

gtg etc gat gtg ggc gga aat tgc cgc cgc tgc gac cac get ccc aac 1423 
Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp His Ala Pro Asn 
250 255 260 
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ccc tgc atg gag tgc cct cgt cac ttc ccc cag eta cat ccc gat acc 1471 
Pro Cys Met Glu Cys Pro Arg His Phe Pro Gin Leu His Pro Asp Thr 
265 270 275 

ttc age cac ctg age cgt ett gaa ggc ctg gtg ttg aag gac agt tct 1519 
Phe Ser His Leu Ser Arg Leu Glu Gly Leu Val Leu Lys Asp Ser Ser 
280 285 290 295 

etc tec tgg ctg aat gee agt tgg ttc cgt ggg ctg gga aac etc cga 1567 
Leu Ser Trp Leu Asn Ala Ser Trp Phe Arg Gly Leu Gly Asn Leu Arg 
300 305 310 

gtg ctg gac ctg agt gag aac ttc etc tac aaa tgc ate act aaa acc 1615 
Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Lys Cys He Thr Lys Thr 
315 320 325 

aag gee ttc cag ggc eta aca cag ctg egc aag ett aac ctg tec ttc 1663 
Lys Ala Phe Gin Gly Leu Thr Gin Leu Arg Lys Leu Asn Leu Ser Phe 
330 335 340 

aat tac caa aag agg gtg tec ttt gee cac ctg tct ctg gee cct tec 1711 
Asn Tyr Gin Lys Arg Val Ser Phe Ala His Leu Ser Leu Ala Pro Ser 
345 350 355 

ttc ggg age ctg gte gee ctg aag gag ctg gac atg cac ggc ate ttc 1759 
Phe Gly Ser Leu Val Ala Leu Lys Glu Leu Asp Met His Gly He Phe 
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360 365 370 375 

ttc cgc tea etc gat gag ace aeg etc egg cea ctg gee cgc ctg ccc 1807 
Phe Arg Ser Leu Asp Glu Thr TJir Leu Arg Pro Leu Ala Arg Leu Pro 
380 385 390 

atg etc cag act ctg cgt ctg cag atg aac ttc ate aac cag gee cag 1855 
Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe He Asn Gin Ala Gin 
395 400 405 

etc ggc ate ttc agg gee ttc cct ggc ctg cgc tac gtg gac ctg teg 1903 
Leu Gly He Phe. Arg Ala Phe Pro Gly Leu Arg Tyr Val Asp Leu Ser 
410 415 420 

gac aac cgc ate age gga get teg gag ctg aca gee acc atg ggg gag 1951 
Asp Asn Arg He Ser Gly Ala Ser Glu Leu Thr Ala Thr Met Gly Glu 
425 430 435 

gea gat gga ggg gag aag gtc tgg ctg cag cct ggg gac ctt get ccg 1999 
Ala Asp Gly Gly Glu Lys Val Trp Leu Gin Pro Gly Asp Leu Ala Pro 
440 445 450 455 

gee cca gtg gac act ccc age tet gaa gac ttc agg ecc aac tgc age 2047 
Ala Pro Yal Asp Thr Pro Ser Ser Glu Asp Phe Arg Pro Asn Cys Ser 
460 465 470 
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acc etc aac ttc acc ttg gat ctg tea egg aac aac ctg gtg ace gtg 2095 
Thr Leu Asn Phe Thr Leu Asp Leu Ser Arg Asn Asn Leu Val Thr Val 
475 480 485 

cag ccg gag atg ttt gee cag etc teg eac ctg cag tge ctg cge ctg 2143 
Gin Pro Glu Met Phe Ala Gin Leu Ser His Leu Gin Cys Leu Arg Leu 
490 495 500 

age cac aac tgc ate teg cag gca gtc aat gge tec cag ttc ctg ccg 2191 
Ser His Asn Cys He Ser Gin Ala Val Asn Gly Ser Gin Phe Leu Pro 
505 510 515 

ctg acc ggt ctg cag gtg eta gac ctg tec cac aat aag ctg gac etc 2239 
Leu Thr Gly Leu Gin Yal Leu Asp Leu Ser His Asn Lys Leu Asp Leu 
520 525 530 535 

tac cac gag cac tea ttc acg gag eta cca ega ctg gag gee ctg gac 2287 
Tyr His Glu His Ser Phe Thr Glu Leu Pro Arg Leu Glu Ala Leu Asp 
540 545 550 

etc age tac aac age cag ccc ttt gge atg cag gge. gtg gge cac aac 2335 
Leu Ser Tyr Asn Ser Gin Pro Phe Gly Met Gin Gly Val Gly His Asn 

555 560 565 

ttc age ttc gtg get cac ctg cge acc ctg cge cac etc age ctg gee 2383 
Phe Ser Phe Val Ala His Leu Arg Thr Leu Arg His Leu Ser Leu Ala 
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570 575 580 

cac aac aac ate cac age eaa gtg tec eag eag etc tgc agt acg teg 2431 

His Asn Asn He His Ser Gin Val Ser Gin Gin Leu Cys Ser Thr Ser 

585 590 595 

etg egg gcc ctg gac ttc age ggc aat gca etg ggc cat atg tgg gee 2479 

Leu Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly His Met Trp Ala 
600 605 610 615 

gag gga gae etc tat ctg cac ttc ttc caa ggc ctg age ggt ttg ate 2527 

Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu Ser Gly Leu He 
620 625 630 

tgg etg gac ttg tec eag aac cgc ctg cac ace etc ctg cec caa ace 2575 

Trp Leu Asp Leu Ser Gin Asn Arg Leu His Thr Leu Leu Pro Gin Thr 
635 640 645 

ctg cgc aac etc cec aag age eta eag gtg etg egt etc egt gac aat 2623 

Leu Arg Asn Leu Pro Lys Ser Leu Gin Val Leu Arg Leu Arg Asp Asn 

650 655 660 

tac ctg gee ttc ttt aag tgg tgg age etc cac ttc etg cec aaa ctg 2671 

Tyr Leu Ala Phe Phe Lys Trp Trp Ser Leu His Phe Leu Pro Lys Leu 

665 670 675 
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gaa gtc etc gac ctg gca gga aac cag ctg aag gcc ctg acc aat ggc 2719 
Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala Leu Thr Asn Gly 

680 685 690 695 

age etg ect get gge acc egg etc egg agg ctg gat gtc age tge aac 2767 

Ser Leu Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp Val Ser Cys Asn 
700 705 710 

age ate age tte gtg gcc cec ggc ttc ttt tec aag gcc aag gag ctg 2815 

Ser He Ser Phe Val Ala Pro Gly Phe Phe Ser Lys Ala Lys Glu Leu 
715 720 725 

cga gag etc aac ctt age gcc aac gcc etc aag aca gtg gac cac tec 2863 

Arg Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr Val Asp His Ser . 
730 735 740. 

tgg ttt ggg cec ctg gcg agt gee ctg caa ata eta gat gta age gcc 2911 

Trp Phe Gly Pro Leu Ala Ser Ala Leu Gin He Leu Asp Val Ser Ala 
745 750 755 

aac ect ctg cac tgc gee tgt ggg gcg gee ttt atg gac ttc etg etg 2959 

Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe Met Asp Phe Leu Leu 

760 765 770 775 

gag gtg cag get gee gtg cec ggt etg cec age egg gtg aag tgt gge 3007 

Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg Val Lys Cys Gly 
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780 785 790 

agt ccg ggc cag etc cag ggc etc age ate ttt gca cag gae etg cgc 3055 
Ser Pro Gly Gin Leu Gin Gly Leu Ser He Phe Ala Gin Asp Leu Arg 
795 800 805 

etc tgc ctg gat gag gcc etc tec tgg gac tgt ttc gee etc teg etg 3103 
Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe Ala Leu Ser Leu 
810 815 820 

ctg get gtg get ctg ggc ctg ggt gtg ece atg ctg eat cac etc tgt 3151 
Leu Ala Val Ala Leu Gly Leu Gly Val Pro Met Leu His His Leu Cys 
825 830 835 

ggc tgg gac etc tgg tac tgc ttc cac ctg tgc ctg gee tgg ett ece 3199 
Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu Ala Trp Leu Pro 
840 845 850 855 



tgg egg ggg egg caa 
Trp Arg Gly Arg Gin 
860 



agt ggg cga gat 
Ser Gly Arg Asp 



gag gat gee etg ece 
Glu Asp Ala Leu Pro 
865 



tac gat 3247 

Tyr Asp 

870 



gee ttc gtg gtc ttc gac aaa acg cag age gca gtg gca gac tgg gtg 3295 
Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val Ala Asp Trp Val 
875 880 885 
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tac aac gag ctt egg ggg cag ctg gag gag tgc cgt ggg cgc tgg gca 3343 
Tyr Asn Glu Leu Arg Gly Gin Leu Glu Glu Cys Arg Gly Arg Trp Ala 
890 895 900 

etc egc ctg tgc ctg gag gaa cgc gac tgg ctg cct ggc aaa ace etc 3391 
Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro Gly Lys Thr Leu 
905 910 915 

ttt gag aac ctg tgg gee teg gtc tat ggc age cgc aag aeg ctg ttt 3439 
Phe Glu Asn Leu Trp Ala Ser Val Tyr Gly Ser Arg Lys Thr Leu Phe 
920 925 930 935 

gtg ctg gcc cac acg gac egg gtc agt ggt etc ttg cgc gcc age ttc 3487 
Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu Arg Ala Ser Phe 
940 945 950 

ctg ctg gcc cag cag cgc ctg ctg gag gac cgc aag gac gtc gtg gtg 3535 
Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys Asp Val Val Val 
955 960 965 

ctg gtg ate ctg age cct gac ggc cgc cgc tec cgc tac gtg egg ctg 3583 
Leu Val He Leu Ser Pro Asp Gly Arg Arg Ser Arg Tyr Val Arg Leu 
970 975 980 

cgc cag cgc etc tgc cgc cag agt gtc etc etc tgg cec cac cag cec 3631 
Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp Pro His Gin Pro 
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985 990 995 

agt ggt cag cgc age ttc tgg gcc cag ctg ggc atg gcc ctg acc 3676 
Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met Ala Leu Thr 
1000 1005 1010 

agg gac aac cac cac ttc tat aac egg aae tte tge cag gga cee 3721 
Arg Asp Asn His His Phe Tyr Asn Arg Asn Phe Cys Gin Gly Pro 
1015 1020 1025 

acg gee gaa tag ccgtgagccg gaatcctgca cggtgccacc tccacactca 3773 
Thr Ala Glu 

1030 

cctcacctet gcctgcctgg tctgaccctc ccctgctcgc ctecctcacc ccacacctga 3833 
cacagagcag gcactcaata aatgctaecg aaggc 3868 



<210> 4 

<211> 1032 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Met Gly Phe Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin 
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15 10 15 

Ala lie Met Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 
20 25 30 

Leu Pro Cys Giu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu 
35 40 45 

Phe Leu Lys Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn 
50 55 60 

Val Thr Ser Leu Ser Leu Ser Ser Asn Arg He His His Leu His Asp 
65 70 75 80 

Ser Asp Phe Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp 
85 90 95 

Asn Cys Pro Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met 
100 105 110 

Thr lie GIu Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu 
115 120 125 



Asn Leu Ser Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser. 
130 135 140 
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Leu He Ser Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser 
145 150 155 160 

Ala Ser Leu Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly 
165 170 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala Pro 
180 185 190 

Gly Ala Leu Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr 
195 200 205 

Asn Asn Leu Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr 
210 215 220 

Leu Leu Leu Ser Tyr Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 
245 250 255 

Arg Cys Asp His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe 
260 265 270 



Pro Gin Leu His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly 
275 280 285 
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Leu Val Leu Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe 
290 295 300 

Arg Gly Leu Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 

Tyr Lys Cys lie Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu 
325 330 335 

Arg Lys Leu Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala 
340 345 350 

His Leu Ser Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu 
355 360 365 

Leu Asp Met His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu 
370 375 380 

Arg Pro Leu Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met 
385 390 395 400 

Asn Phe He Asn Gin Ala Gin Leu Gly He Phe Arg Ala Phe Pro Gly 

405 410 415 

Leu Arg Tyr Val Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ser Glu 
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420 425 430 

Leu Thr Ala Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu 
435 440 445 

Gin Pro Gly Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu 
450 455 460 

Asp Phe Arg Pro Asn Cys Ser Thr Leu Asa Phe Thr Leu Asp Leu Ser 
465 470 475 480 

Arg Asn Asn Leu Val Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser 
485 490 495 

His Leu Gin Cys Leu Arg Leu Ser His Asn Cys He Ser Gin Ala Val 
500 505 510 

Asn Gly Ser Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu 
515 520 525 

Ser His Asn Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu 
530 535 540 



Pro Arg Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly 
545 550 555 560 
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Met Gin Gly Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr 

565 570 575 

Leu Arg His Leu Ser Leu Ala His Asn Asn He His Ser Gin Val Ser 
580 585 590 

Gin Gin Leu Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn 
595 600 605 

Ala Leu Gly His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe 
610 615 620 

Gin Gly Leu Ser Gly Leu He Trp Leu Asp Leu Ser Gin Asn Arg Leu 
625 630 635 640 

His Thr Leu Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin 
645 650 655 

Val Leu Arg Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser 
660 665 670 

Leu His Phe Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin 
675 - 680 685 



Leu Lys Ala Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg 
690 695 ■ 700 
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Arg Leu Asp Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe 
705 710 715 720 

Phe Ser Lys Ala Lys GIu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala 
725 730 735 

Leu Lys Thr Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu 
740 745 750 

Gin He Leu Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala 
755 760 765 

Ala Phe Met Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu 
770 775 780 

Pro Ser Arg Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser 
785 790 795 800 

He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp 
805 810 815 

Asp Cys Phe Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val 
820 825 830 

Pro Met Leu His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His 
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835 840 845 

Leu Cys Leu Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp 
850 855 860 

Glu Asp Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin 
865 870 875 880 

Ser Ala Val Ala Asp Trp Val Tyr Asa Glu Leu Arg Gly Gin Leu Glu 
885 890 895 

Glu Cys Arg Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp 
900 905 910 

Trp Leu Pro Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr 
915 920 925 

Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser 
930 935 940 

Gly Leu Leu Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 
945 950 955 960 

Asp Arg Lys Asp Val Val Val Leu Val He Leu Ser Pro Asp Gly Arg 
965 970 975 
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Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 
980 985 990 

Leu Leu Trp Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin 
995 1000 1005 

Leu Gly Met Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg 
1010 1015 1020 

Asn Phe Cys Gin Gly Pro Thr Ala Glu 
1025 1030 

<210> 5 

<211> 3340 

<212> DNA 

<213> Mus musculus 

<220> 

<22I> CDS 

<222> (86).. (3184) 

<223> 

<400> 5 

tctctgagag accctggtgt ggaacatcat tctctgccgc ccagtttgtc agagggagcc 60 
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tcgggagaat cctccatctc ccaac atg gtt etc cgt cga agg act ctg cac 112 

Met Val Leu Arg Arg Arg Thr Leu His 
1 5 

ccc ttg tec etc ctg gta cag get gea gtg ctg get gag act ctg gee 160. 

Pro Leu Ser Leu Leu Val Gin Ala Ala Val Leu Ala Glu Thr Leu Ala 
10 15 20 25 

ctg ggt ace ctg cct gee ttc eta ccc tgt gag ctg aag cct cat ggc 208 

Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys Glu Leu Lys Pro His Gly 

30 35 40 

ctg gtg gac tgc aat tgg ctg ttc ctg aag tct gta ccc cgt ttc tct 256 

Leu Val Asp Cys Asn Trp Leu Phe Leu Lys Ser Val Pro Arg Phe Ser 
45 50 55 

geg gea gea tec tgc tec aac ate ace cgc etc tec ttg ate tec aac* 304 

Ala Ala Ala Ser Cys Ser Asn He Thr Arg Leu Ser Leu He Ser Asn 
60 65 70 

cgt ate cac cac ctg cac aac tec gac ttc gtc cac ctg tec aac ctg 352 

Arg He His His Leu His Asn Ser Asp Phe Val His Leu Ser Asn Leu 
75 80 85 

egg cag ctg aac etc aag tgg aac tgt cca ccc act ggc ctt age ccc 400 

Arg Gin Leu Asn Leu Lys Trp Asn Cys Pro Pro Thr Gly Leu Ser Pro 
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90 95 100 105 

ctg cac ttc tct tgc cac atg acc att gag ccc aga acc ttc ctg get 448 
Leu His Phe Ser Cys His Met Thr He Glu Pro Arg Thr Phe Leu Ala 
110 115 120 

atg cgt aca ctg gag gag ctg aac ctg age tat aat ggt ate acc act 496 
Met Arg Thr Leu Glu Glu Leu Asn Leu Ser Tyr Asn Gly He Thr Thr 
125 130 135 

gtg ccc cga ctg ccc age tec ctg gtg aat ctg age ctg age cac acc 544 
Val Pro Arg Leu Pro Ser Ser Leu Val Asn Leu Ser Leu Ser His Thr 

140 145 150 

aac ate ctg gtt eta gat get aac age etc gcc ggc eta tac age ctg 592 
Asn He Leu Val Leu Asp Ala Asn Ser Leu Ala Gly Leu Tyr Ser Leu 
155 160 165 

cgc gtt etc ttc atg gac ggg aac tgc tac tac aag aac ccc tgc aca 640 
Arg Val Leu Phe Met Asp Gly Asn Cys Tyr Tyr Lys Asn Pro Cys Thr 
170 175 180 185 

gga gcg gtg aag gtg acc cca ggc gcc etc ctg ggc ctg age aat etc 688 
Gly Ala Val Lys Val Thr Pro Gly Ala Leu Leu Gly Leu Ser Asn Leu 
190 195 200 
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acc cat ctg tct ctg aag tat aac aac etc aca aag gtg ccc cgc caa 
Thr His Leu Ser Leu Lys Tyr Asn Asn Leu Thr Lys Val Pro Arg Gin 
205 210 215 



736 



ctg ccc ccc age ctg gag tac etc ctg gtg tec tat aac etc att gtc 
Leu Pro Pro Ser Leu Glu Tyr Leu Leu Val Ser Tyr Asn Leu lie Val 
220 225 230 



784 



aag ctg ggg cct gaa gac ctg gee aat ctg acc tec ett cga gta ctt 
Lys Leu Gly Pro Glu Asp Leu Ala Asn Leu Thr Ser Leu Arg Val Leu 
235 240 245 



832 



gat gtg ggt ggg aat tgc cgt cgc tgc gac cat gcc ccc aat ccc tgt 
Asp Val Gly Gly Asn Cys Arg Arg Cys Asp His Ala Pro Asn Pro Cys 
250 255 260 265 



880 



ata gaa tgt ggc caa aag tec etc cae ctg cae cct -gag aec ttc cat 
He Glu Cys Gly Gin Lys Ser Leu His Leu His Pro Glu Thr Phe His 

270 275 280 



928 



cae ctg age cat ctg gaa ggc ctg gtg ctg aag gac age tct etc cat 
His Leu Ser His Leu Glu Gly Leu Val Leu Lys Asp Ser Ser Leu His 
285 . 290 295 



976 



aca ctg aac tct tec tgg ttc caa ggt ctg gtc aac etc teg gtg ctg 
Thr Leu Asn Ser Ser Trp Phe Gin Gly Leu Val Asn Leu Ser Val Leu 



1024 
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300 305 310 

gac eta age gag aac ttt etc tat gaa age ate aae eae aee aat gee 1072 

Asp Leu Ser Glu Asn Phe Leu Tyr Glu Ser He Asn His Thr Asn Ala 
315 320 325 

ttt cag aac eta ace cge ctg egc aag etc aac ctg tec ttc aat tac 1120 

Phe Gin Asn Leu Thr Arg Leu Arg Lys Leu Asn Leu Ser Phe Asn Tyr 

330 335 340 345 



cgc aag aag gta tec ttt gee cgc etc cac ctg gca agt tec ttc aag 
Arg Lys Lys Val Ser Phe Ala Arg Leu His Leu Ala Ser Ser Phe Lys 

350 355 360 



1168 



aac ctg gtg tea ctg cag gag ctg aac atg aac ggc ate ttc ttc cgc 
Asn Leu Val Ser Leu Gin Glu Leu Asn Met Asn Gly He Phe Phe Arg 
365 370 375 



1216 



teg etc aae aag tac aeg etc aga tgg etg gee gat etg ecc aaa etc 1264 
Ser Leu Asn Lys Tyr Thr Leu Arg Trp Leu Ala Asp Leu Pro Lys Leu 
380 385 390 

eae act etg eat ett caa atg aac ttc ate aac cag gea cag etc age 1312 
His Thr Leu His Leu Gin Met Asn Phe lie Asn Gin Ala Gin Leu Ser 
395 400 405 
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ate ttt ggt acc ttc cga gcc ctt cgc ttt gtg gac ttg tea gae aat 1360 

He Phe Gly Thr Phe Arg Ala Leu Arg Phe Val Asp Leu Ser Asp Asn 

410 415 420 425 

cge ate agt ggg cct tea acg ctg tea gaa gee ace cet gaa gag gca 1408 

Arg He Ser Gly Pro Ser Thr Leu Ser Glu Ala Thr Pro Glu Glu Ala 
430 435 440 

gat gat gea gag eag gag gag etg ttg tet gcg gat cct cac eca get 1456 

Asp Asp Ala Glu Gin Glu Glu Leu Leu Ser Ala Asp Pro His Pro Ala 
445 450 455 

cca ctg age acc cct get tct aag aac ttc atg gac agg tgt aag aac 1504 

Pro Leu Ser Thr Pro Ala Ser Lys Asn Phe Met Asp Arg Cys Lys Asn 
460 465 470 

ttc aag ttc ace atg gac ctg tct egg aac aac ctg gtg act ate aag 1552 

Phe Lys Phe Thr Met Asp Leu Ser Arg Asn Asn Leu Val Thr He Lys 
475 480 485 

cca gag atg ttt gte aat etc tea cge etc eag tgt ctt age ctg age 1600 

Pro Glu Met Phe Val Asn Leu Ser Arg Leu Gin Cys Leu Ser Leu Ser 

490 495 500 505 

cac aac tec att gea eag get gte aat ggc tet eag ttc ctg ccg ctg 1648 

His Asn Ser He Ala Gin Ala Val Asn Gly Ser Gin Phe Leu Pro Leu 
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510 515 520 

act aat ctg cag gtg ctg gac ctg tec cat aac aaa ctg gac ttg tac 1696 
Thr Asn Leu Gin Val Leu Asp Leu Ser His Asn Lys Leu Asp Leu Tyr 
525 530 535 

cac tgg aaa teg ttc agt gag eta oca cag ttg cag gcc ctg gac ctg 1744 
His Trp Lys Ser Phe Ser Glu Leu Pro Gin Leu Gin Ala Leu Asp Leu 
540 545 550 

ggc tac aac age cag cec ttt age ata aag ggt ata ggc cac aat ttc 1792 
Gly Tyr Asn Ser Gin Pro Phe Ser He Lys Gly lie Gly His Asn Phe 
555 560 565 

agt ttt gtg gcc cat ctg tec atg eta cac age ett age ctg gca cac 1840 
Ser Phe Val Ala His Leu Ser Met Leu His Ser Leu Ser Leu Ala His 
570 575 580 585 

aat gac att cat ace cgt gtg tec tea eat etc aac age aac tea gtg 1888 
Asn Asp He His Thr Arg Val Ser Ser His Leu Asn Ser Asn Ser Val 
590 595 600 



agg ttt ctt gac ttc age ggc aac ggt atg ggc cgc atg tgg gat gag 
Arg Phe Leu Asp Phe Ser Gly Asn Gly Met Gly Arg Met Trp Asp Glu 
605 610 615 



1936 
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ggg ggc ctt tat etc cat ttc ttc caa ggc ctg agt ggc ctg ctg aag 1984 

Gly Gly Leu Tyr Leu His Phe Phe Gin Gly Leu Ser Gly Leu Leu Lys 
620 625 630 

ctg gac ctg tct caa aat aac ctg cat ate etc egg ecc cag aac ctt 2032 

Leu Asp Leu Ser Gin Asn Asn Leu His He Leu Arg Pro Gin Asn Leu 
635 640 645 

gac aac etc ecc aag age ctg aag ctg ctg age etc cga gac aac tac 2080 

Asp Asn Leu Pro Lys Ser Leu Lys Leu Leu Ser Leu Arg Asp Asn Tyr 

650 655 660 665 

eta tct ttc ttt aac tgg acc agt ctg tec ttc ctg ecc aac ctg gaa 2128 

Leu Ser Phe Phe Asn Trp Thr Ser Leu Ser Phe Leu Pro Asn Leu Glu 
670 675 680 

gtc eta gac ctg gea ggc aac cag eta aag gee ctg acc aat ggc ace 2176 

Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala Leu Thr Asn Gly Thr 
685 690 695 

ctg cet aat ggc ace etc etc cag aaa ctg gat gtc age age aac agt 2224 

Leu Pro Asn Gly Thr Leu Leu Gin Lys Leu Asp Val Ser Ser Asn Ser 
700 705 710 

ate gtc tct gtg gtc cea gee ttc ttc get ctg geg gtc gag ctg aaa 2272 

He Val Ser Val Val Pro Ala Phe Phe Ala Leu Ala Val Glu Leu Lys 
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4 7/8 8 
720 725 



gag gtc aac etc age eac aae att ete aag acg gtg gat cge tec tgg 
Glu Val Asn Leu Ser His Asn He Leu Lys Thr Val Asp Arg Ser Trp 
730 735 740 745 



2320 



ttt ggg ccc att gtg atg aac ctg aca gtt eta gac gtg aga age aac 
Phe Gly Pro He Val Met Asn Leu Tlir Val Leu Asp Val Arg Ser Asn 
750 755 760 



2368 



cct ctg cac tgt gcc tgt ggg gca gee ttc gta gac tta ctg ttg gag 
Pro Leu His Cys Ala Cys Gly Ala Ala Phe Val Asp Leu Leu Leu Glu 

765 770 775 



2416 



gtg cag acc aag gtg cct ggc ctg get aat ggt gtg aag tgt ggc age 
Val Gin Thr Lys Val Pro Gly Leu Ala Asn Gly Val Lys Cys Gly Ser 
780 785 790 



2464 



ccc ggc cag ctg cag ggc cgt age ate ttc gca cag gac ctg egg ctg 
Pro Gly Gin Leu Gin Gly Arg Ser He Phe Ala Gin Asp Leu Arg Leu 
795 800 805 



2512 



tgc ctg gat gag gtc etc tct tgg gac tge ttt ggc ctt tea etc ttg 
Cys Leu Asp Glu Val Leu Ser Trp Asp Cys Phe Gly Leu Ser Leu Leu 
810 815 820 825 



2560 
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get gtg gcc gtg ggc atg gtg gtg cct ata ctg cac cat etc tgc ggc 2608 

Ala Val Ala Val Gly Met Val Val Pro He Leu His His Leu Cys Gly 
830 835 840 

tgg gac gtc tgg tac tgt ttt cat ctg tgc ctg gca tgg eta cct ttg 2656 
Trp Asp Val Trp Tyr Cys Phe His Leu Cys Leu Ala Tip Leu Pro Leu 
845 850 855 

ctg gcc cgc age cga egc age gcc eaa get etc ccc tat gat gcc ttc 2704 
Leu Ala Arg Ser Arg Arg Ser Ala Gin Ala Leu Pro Tyr Asp Ala Phe 
860 865 870 

gtg gtg ttc gat aag gca cag age gca gtt gcg gac tgg gtg tat aac 2752 
Val Val Phe Asp Lys Ala Gin Ser Ala Val Ala Asp Trp Val Tyr Asn 
875 880 885 

gag ctg egg gtg egg ctg gag ggg egg cgc ggt cgc cga gcc eta egc 2800 
Glu Leu Arg Vai Arg Leu Glu Gly Arg Arg Gly Arg Arg Ala Leu Arg 
890 895 900 905 

ttg tgt ctg gag gac cga gat tgg ctg cct ggc cag acg etc ttc gag 2848 
Leu Cys Leu Glu Asp Arg Asp Trp Leu Pro Gly Gin Thr Leu Phe Glu 
910 915 920 

aac etc tgg get tec ate tat ggg age egc aag act eta ttt gtg ctg 2896 
Asn Leu Trp Ala Ser lie Tyr Gly Ser Arg Lys Thr Leu Phe Val Leu 
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930 



935 



gcc cac acg gac cgc gtc agt ggc etc ctg cgc acc age ttc ctg ctg 
Ala His Thr Asp Arg Val Ser Gly Leu Leu Arg Thr Ser Phe Leu Leu 
940 945 950 



2944 



get eag cag cgc ctg ttg gaa gac cgc aag gac gtg gtg gtg ttg gtg 2992 
Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys Asp Val Val Val Leu Val 
955 960 965 



ate ctg cgt ceg gat gcc cac cgc tec cgc tat gtg cga ctg cgc cag 3040 
He Leu Arg Pro Asp Ala His Arg Ser Arg Tyr Val Arg Leu Arg Gin 
970 975 980 985 



cgt etc tgc cgc cag agt gtg etc ttt tgg cec cag cag ccc aac ggg 3088 
Arg Leu Cys Arg Gin Ser Val Leu Phe Trp Pro Gin Gin Pro Asn Gly 
990 995 1000 



cag ggg ggc ttc tgg gcc cag ctg agt aca gcc ctg act agg gac 
Gin Gly Gly Phe Trp Ala Gin Leu Ser Thr Ala Leu Thr Arg Asp 
1005 1010 1015 



3133 



aac cgc cac ttc tat aac cag aac ttc tgc egg gga cct aca gca 
Asn Arg His Phe Tyr Asn Gin Asn Phe Cys Arg Gly Pro Thr Ala 
1020 1025 1030 



3178 
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gaa tag ctcagagcaa cagctggaaa cagctgcatc ttcatgcctg gttcccgagt 3234 
Glu 

tgctctgcct gccttgctct gtcttactac accgctattt ggcaagtgcg caatatatgc 3294 
taccaagcca ccgggcccac ggagcaaagg ttggctgtaa agggta 3340 



<210> 6 

<211> 1032 

<212> PRT 

<213> Mus lusculus 

<400> 6 

Met Val Leu Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin 
15 10 15 

Ala- Ala Val Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 
20 25 30 

Leu Pro Cys Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu 
35 40 45 



Phe Leu Lys Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn 
50 55 60 
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He Thr Arg Leu Ser Leu He Ser Asn Arg He His His Leu His Asn 
65 70 75 80 

Ser Asp Phe Yal His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp 
85 90 95 

Asn Cys Pro Pro Tlir Gly Leu Ser Pro Leu His Phe Ser Cys His Met 
100 105 110 

Thr He Glu Pro Arg Thr Phe Leu Ala Met Arg Thr Leu GIu'gIu Leu 
115 120 125 

Asn Leu Ser Tyr Asn Gly He Thr Thr Val Pro Arg Leu Pro Ser, Ser 
130 135 140 

Leu Val Asn Leu Ser Leu Ser His Thr Asn He Leu Val Leu Asp Ala 
145 150 155 160 

Asn Ser Leu Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly 
165 170 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro 
180 185 190 

Gly Ala Leu Leu Gly Leu Ser Asn Leu Thr His Leu Ser Leu Lys Tyr 
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195 200 205 

Asn Asn Leu Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr 
210 215 220 

Leu Leu Val Ser Tyr Asn Leu He Val Lys Leu Gly Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 
245 250 255 

Arg Cys Asp His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser 

260 265 - 270 

Leu His Leu His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly 
275 280 285 

Leu Val Leu Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe 
290 295 300 

Gin Gly Leu Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 



Tyr Glu Ser He Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu 
325 330 335 
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Arg Lys Leu Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala 

340 345 350 

Arg Leu His Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Glu 
355 360 365 

Leu Asn Met Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu 
370 375 380 

Arg Trp Leu Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met 
385 390 395 400 

Asn Phe He Asn Gin Ala Gin Leu Ser He Phe Gly Thr Phe Arg Ala 
405 410 415 

Leu Arg Phe Val Asp Leu Ser Asp Asn Arg lie Ser Gly Pro Ser Thr 
420 425 430 

Leu Ser Glu Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu 
435 440 445 

Leu Leu Ser Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser 
450 455 460 

Lys Asn Phe Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu 
465 470 475 480 
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Ser Arg Asn Asn Leu Yal Thr He Lys Pro Glu Met Phe Val Asn Leu 
485 490 495 

Ser Arg Leu Gin Cys Leu Ser Leu Ser His Asn Ser lie Ala Gin Ala 
500 505 510 

Val Asn Gly Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val Leu Asp 
515 520 525 

Leu Ser His Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu 
530 535 540 

Leu Pro Gin Leu Gin Ala Leu Asp Leu Gly Tyr Asn Ser Gin Pro Phe 
545 550 555 560 

Ser He Lys Gly He Gly His Asn Phe Ser Phe Val Ala His Leu Ser 
565 570 575 

Met Leu His Ser Leu Ser Leu Ala His Asn Asp He His Thr Arg Val 
580 585 590 

Ser Ser His Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly 
595 600 605 

Asn Gly Met Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr Leu His Phe 
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610 615 620 

Phe Gin Gly Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn 
625 630 635 640 

Leu His lie Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu 
645 650 655 

Lys Leu Leu Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr 
660 665 670 

Ser Leu Ser Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn 
675 680 685 

Gin Leu Lys Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu 
690 695 700 

Gin Lys Leu Asp Val Ser Ser Asn Ser He Val Ser Val Val Pro Ala 
705 710 715 720 

Phe Phe Ala Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn 
725 730 735 



He Leu Lys Thr Val Asp Arg Ser Trp Phe Gly Pro lie Val Met Asn 
740 745 750 
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Leu Thr Yal Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly 

755 760 765 

Ala Ala Phe Val Asp Leu Leu Leu Glu Val Gin Thr Lys Val Pro Gly 
770 775 780 

Leu Ala Asa Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg 
785 790 795 800 

Ser He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser 
805 810 815 

Trp Asp Cys Phe Gly Leu Ser Leu Leu Ala Val Ala Val Gly Met Val 
820 825 830 

Val Pro lie Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe 
835 840 845 

His Leu Cys Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser 
850 855 860 

Ala Gin Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin 
865 870 875 880 



Ser Ala Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu 
885 890 895 
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Gly Arg Arg Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp 
900 905 910 

Trp Leu Pro Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser lie Tyr 
915 920 925 

Gly Ser Arg Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser 
930 935 940 

Gly Leu Leu Arg Thr Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu 
945 950 955 960 

Asp Arg Lys Asp Val Val Val Leu Val He Leu Arg Pro Asp Ala His 
965 970 975 

Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val 
980 985 990 

Leu Phe Trp Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin 
995 1000 1005 

Leu Ser Thr Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin 
1010 1015 1020 

Asn Phe Cys Arg Gly Pro Thr Ala Glu 
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1025 1030 



<210> 7 

<211> 3332 

<212> DNA 

<213> Fells Catus 

<220> 

<221> misc_feature 

<222> (1952).. (1952) 

<223> 'n'=A.T. G or C 



<220> 

<221> CDS 

<222> (88).. (3183) 

<223> 

<400> 7 

aagggtctgc gagctccagg cattcttctc tgccatcgct gcccagtctg ccatccagac 60 



cctctggaga agcccccact ccctgtc atg ggc ccc tgc cat ggc gcc ctg cac 

Met Gly Pro Cys His Gly Ala Leu His 
1 5 



114 
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ccc ctg tct etc ctg gtg cag get gee gcg ctg gee gtg gee etg gee 162 

Pro Leu Ser Leu Leu Val Gin Ala Ala Ala Leu Ala Val Ala Leu Ala 
10 15 20 25 

eag ggc aee etg eet gee ttt etg ecc tgt gag ete eag egc eae gge 210 
Gin Gly Thr Leu Pro Ala Phe Leu Pro Cys Glu Leu Gin Arg His Gly 
30 35 40 

etg gtg aat tge gae tgg etg tte ete aag tee gtg eee eae tte teg 258 
Leu Val Asn Cys Asp Trp Leu Phe Leu Lys Ser Val Pro His Phe Ser 
45 50 55 

gcg gca gcg ccc cgt ggt aac gtc acc age ctt tec ctg tac tec aac 306 
Ala Ala Ala Pro Arg Gly Asn Val Thr Ser Leu Ser Leu Tyr Ser Asn 
60 65 70 

ege ate eae eae etc eae gae tec gae ttt gtc eae etg tee age etg 354 
Arg He His His Leu His Asp Ser Asp Phe Val His Leu Ser Ser Leu 
75 80 85 

egg cgt etc aac etc aaa tgg aac tge eca eee gee age etc age ccc 402 
Arg Arg Leu Asn Leu Lys Trp Asn Cys Pro Pro Ala Ser Leu Ser Pro 
90 95 100 105 

atg eae tte eee tgt eae atg ace att gag ecc eae aee tte ctg gee 450 
Met His Phe Pro Cys His Met Thr He Glu Pro His Thr Phe Leu Ala 
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110 115 120 

gtg ccc acc.ctg gag gag ctg aac ctg age tac aac age ate acg aca 498 
Val Pro Thr Leu GIu Glu Leu Asn Leu Ser Tyr Asn Ser He Thr Thr 
125 130 135 

gta ccc gcc ctg ccc agt tec etc gtg tec ctg tec ttg age cgt acc 546 
Val Pro Ala Leu Pro Ser Ser Leu Val Ser Leu Ser Leu Ser Arg Thr 
140 145 150 

aac ate ctg gtg ctg gac cct gcc aac etc gca ggg ctg cac tec ctg 594 
Asn He Leu Val Leu Asp Pro Ala Asn Leu Ala Gly Leu His Ser Leu 
155 160 165 

cge ttt ctg ttc ctg gat ggc aac tgc tac tat aag aac ccc tgc ccg 642 
Arg Phe Leu Phe Leu Asp Gly Asn Cys Tyr Tyr Lys Asn Pro Cys Pro 
170 175 180 185 

eag gcc ctg cag gtg gcc ccg gge gcc etc ett ggc ctg ggc aac ctt 690 
Gin Ala Leu Gin Val Ala Pro Gly Ala Leu Leu Gly Leu Gly Asn Leu 
190 195 200 



acg cac ctg tea etc aag tac aac aac etc act gcg gtg ccc cge gge 
Thr His Leu Ser Leu Lys Tyr Asn Asn Leu Thr Ala Val Pro Arg Gly 
205 210 215 



738 
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ctg ccc ccc age ctg gag tac ctg eta ttg tee tae aae cae ate ate 786' 

Leu Pro Pro Ser Leu Glu Tyr Leu Leu Leu Ser Tyr Asn His He He 
220 225 230 

ace etg gca cct gag gac etg gee aae ctg ace gee ctg cgt gtg etc 834 
Thr Leu Ala Pro Glu Asp Leu Ala Asn Leu Thr Ala Leu Arg Val Leu 
235 240 245 

gat gtg ggt gga aac tgc cgt cgc tgt gac eac gee cge aae ccc tgt 882 
Asp Val Gly Gly Asn Cys Arg Arg Cys Asp. His Ala Arg Asn Pro Cys 
250 255 260 265 

atg gag tgc ccc aag ggc ttc ccg cac ctg cac cct gac acc ttc age 930 
Met Glu Cys Pro Lys Gly Phe Pro His Leu His Pro Asp Thr Phe Ser 
270 275 280 

cac etg aae eac etc gaa ggc ctg gtg ttg aag gac age tct etc tae 978 
His Leu Asn His Leu Glu Gly Leu Val Leu Lys Asp Ser Ser Leu Tyr 
285 290 ' 295 

aae etg aac ccc aga tgg ttc cat gee etg ggc aac etc atg gtg etg 1026 
Asn Leu Asn Pro Arg Trp Phe His Ala Leu Gly Asn Leu Met Val Leu 
300 305 310 

gac etg agt gag aac ttc eta tat gac tgc ate ace aaa ace aca gee 1074 
Asp Leu Ser Glu Asn Phe Leu Tyr Asp Cys He Thr Lys Thr Thr Ala 
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320 325 



ttc cag ggc ctg gcc cag ctg cgc aga etc aac ttg tct ttc aat tac 
Phe Gin Gly Leu Ala Gin Leu Arg Arg Leu Asn Leu Ser Phe Asn Tyr 
330 335 340 345 



1122 



cac aag aag gtg tec ttt gee cac ctg cat ctg geg ccc tee ttc ggg 
His Lys lys Val Ser Phe Ala His Leu His Leu Ala Pro Ser Phe Gly 
350 355 360 



1170 



age ctg etc tec ctg cag cag ctg gac atg cat ggc ate ttc ttc cgc 
Ser Leu Leu Ser Leu Gin Gin Leu Asp Met His Gly He Phe Phe Arg 
365 370 375 



1218 



teg etc age gag ace aeg etc egg teg ctg gte cac ctg ccc atg etc 
Ser Leu Ser Glu Thr Thr Leu Arg Ser Leu Val His Leu Pro Met Leu 
380 385 390 



1266 



cag agt ctg cac ctg cag atg aac ttc ate aat cag gcc cag etc age 
Gin Ser Leu His Leu Gin Met Asn Phe He Asn Gin Ala Gin Leu Ser 
395 400 405 



1314 



ate ttc ggg gcc ttc cct ggc ctg cga tac gtg gac ctg tea gac aac 
He Phe Gly Ala Phe Pro Gly Leu Arg Tyr Val Asp Leu Ser Asp Asn 
410 415 420 425 



1362 
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cgc ata agt gga gcc atg gag ctg gcg get gcc acg ggg gag gtg gat 1410 
Arg He Ser Gly Ala Met Glu Leu Ala Ala Ala Thr Gly Glu Val Asp 
430 435 440 

ggt ggg gag aga gtc egg ctg eca tot ggg gac eta get etg ggc oca 1458 
Gly Gly Glu Arg Val Arg Leu Pro Ser Gly Asp Leu Ala Leu Gly Pro 
445 450 455 

ccg ggc ace cct age tec gag ggc ttc atg eca ggc tgc aag acc etc 1506 
Pro Gly Thr Pro Ser Ser Glu Gly Phe Met Pro Gly Cys Lys Thr Leu 
460 465 470 

aac ttc acc ttg gac ctg tea egg aac aac eta gtg aca ate cag eca 1554 
Asn Phe Thr Leu Asp Leu Ser Arg Asn Asn Leu Val Thr He Gin Pro 
475 480 485 

gag atg ttt gee egg etc teg cgc etc cag tgc etg etc ctg age ege 1602 
Glu Met Phe Ala Arg Leu Ser Arg Leu Gin Cys Leu Leu Leu Ser Arg 
490 495 500 505 

aac age ate teg cag gea gtc aac ggc tea caa ttt atg ccg ctg ace 1650 
Asn Ser He Ser Gin Ala Val Asn Gly Ser Gin Phe Met Pro Leu Thr 
510 515 520 

age etg cag gtg ctg gac etg tec cat aac aag etg gac ctg tac eat 1698 
Ser Leu Gin Val Leu Asp Leu Ser His Asn Lys Leu Asp Leu Tyr His 
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525 530 535 

ggg cgc tct ttc acg gag ctg ccg egg ctg gag gcc ctg gac etc age 1746 
Gly Arg Set Phe Thr Glu Leu Pro Arg Leu Glu Ala Leu Asp Leu Ser 
540 545 550 

tac aac age cag ccc ttc age atg cag ggc gtg ggt cac aac etc age 1794 

Tyr Asn Ser Gin Pro Phe Ser Met Gin Gly Val Gly His Asn Leu Ser 

555 560 565 

ttt gtg gca cag ctg ccg gcc ctg cgc tat etc age ctg gcg cac aac 1842 

Phe Val Ala Gin Leu Pro Ala Leu Arg Tyr Leu Ser Leu Ala His Asn 

570 575 580 585 

gac ate cac age cgt gtg tec cag cag etc tgc age gcc teg ctg egg 1890 

Asp lie His Ser Arg Val Ser Gin Gin Leu Cys Ser Ala Ser Leu Arg 
590 595 600 

gee ttg gac ttc age ggc aat gcc ttg age egg atg tgg gcc gag gga 1938 

Ala Leu Asp Phe Ser Gly Asn Ala Leu Ser Arg Met Trp Ala Glu Gly 
605 610 615 

gac ctg tat etc enc ttc ttc ega ggc etg agg age ctg gtc egg ttg 1986 

Asp Leu Tyr Leu Xaa Phe Phe Arg Gly Leu Arg Ser Leu Val Arg Leu 
620 625 630 
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gat ctg tec cag aat cgc ctg cat acc etc ttg cca egc ace ctg gac 2034 
Asp Leu Ser Gin Asn Arg Leu His Thr Leu Leu Pro Arg Thr Leu Asp 
635 640 645 

aac etc cec aag age ctg egg ctg ctg egt etc cgt gac aat tat ctg 2082 
Asn Leu Pro Lys Ser Leu Arg Leu Leu Arg Leu Arg Asp Asn Tyr Leu 
650 655 660 665 

get ttc ttc aac tgg age age ctg gtc etc etc cec agg ctg gaa gee 2130 
Ala Phe Phe Asn Trp Ser Ser Leu Val Leu Leu Pro Arg Leu Glu Ala 
670 675 680 

ctg gac ctg gcg gga aac cag ctg aag gcc ctg age aac ggc age ttg 2178 
Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala Leu Ser Asn Gly Ser Leu 
685 690 695 

cet aat gga acc cag etc cag agg ctg gac etc age age aac agt ate 2226 
Pro Asn Gly Thr Gin Leu Gin Arg Leu Asp Leu Ser Ser Asn Ser He 
700 705 710 

age ttc gtg gee tec age ttt ttt get ctg gee ace agg ctg ega gag 2274 
Ser Phe Val Ala Ser Ser Phe Phe Ala Leu Ala Thr Arg Leu Arg Glu 
715 720 725 

etc aac etc agt gee aac gcc etc aag aeg gtg gag cec tec tgg ttc 2322 
Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr Val Glu Pro Ser Trp Phe 
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730 735 740 745 

ggt tct eta gcg ggc acc ctg aaa gtc eta gat gtg act ggc aac cec 2370 
Gly Ser Leu Ala Gly Thr Leu Lys Val Leu Asp Val Thr Gly Asn Pro 
750 755 760 

ctg cac tgc gcc tgc ggg gcg gcc ttc gtg gac ttc ttg ctg gag gtg 2418 
Leu His Cys Ala Cys Gly Ala Ala Phe Yal Asp Phe Leu Leu Glu Val 
765 770 775 

cag get gca gtg ccc ggc ctg cca ggc cac gtc aag tgt ggc agt cca 2466 
Gin Ala Ala Val Pro Gly Leu Pro Gly His Val Lys Cys Gly Ser Pro 
780 785 790 

ggt cag etc cag ggc cgc age ate ttt gcg cag gat ctg egc etc tgc 2514 
Gly Gin Leu Gin Gly Arg Ser He Phe Ala Gin Asp Leu Arg Leu Cys 
795 800 805 

ctg gat gag gcc etc tec tgg gac tgt ttt ggc etc teg ctg ctg acc 2562 
Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe Gly Leu Ser Leu Leu Thr 
810 815 820 825 

gtg gcc ctg ggc ctg gcc gtg ccc atg ctg cac cac etc tgt ggc tgg 2610 
Val Ala Leu Gly Leu Ala Val Pro Met Leu His His Leu Cys Gly Trp 
830 835 840 
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gac etc tgg tac tgc ttc cac ctg tgc ctg gcc tgg ctg ccc egg egg 2658 
Asp Leu Trp Tyr Cys Phe His Leu Cys Leu Ala Trp Leu Pro Arg Arg 
845 850 855 

ggg egg egg egg gge gcg gat gee etg ecc tac gat gee ttt gtg gtc 2706 
Gly Arg Arg Arg Gly Ala Asp Ala Leu Pro Tyr Asp Ala Phe Val Val 

860 865 870 

ttc gae aag gca cag age gcg gtg gee gac tgg gtg tac aac gag etg 2754 
Phe Asp Lys Ala Gin Ser Ala Val Ala Asp Trp Yal Tyr Asn Glu Leu 
875 880 885 

egg gta egg eta gag gag cgc cgt gga cgc cga gcg etc egc ctg tgc 2802 
Arg Val Arg Leu Glu Glu Arg Arg Gly Arg Arg Ala Leu Arg Leu Cys 
890 895 900 905 

ctg gag gaa cgt gae tgg eta ccc ggt aaa acg etc ttt gag aac ctg 2850 
Leu Glu Glu Arg Asp Trp Leu Pro Gly Lys Thr Leu Phe Glu Asn Leu 
910 915 920 

tgg gee tea gtt tac age age cgc aag atg ctg ttt gtg ctg gee cac 2898 
Trp Ala Ser Val Tyr Ser Ser Arg Lys Met Leu Phe Val Leu Ala His 

925 930 935 

aca gac agg gtc age gge etc ttg egc gee age ttt etg ctg gee cag 2946 
Thr Asp Arg Val Ser Gly Leu Leu Arg Ala Ser Phe Leu Leu Ala Gin 
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940 945 950 

cag cgc ctg ctg gag gac cgc aag gac gtt gtg gtg ctg gtg ate ctg 2994 
Gin Arg Leu Leu Glu Asp Arg Lys Asp Val Val Val Leu Val He Leu 
955 960 965 

cgc ccc gac gcc cac cgc tec cgc tat gtg egg ctg cgc cag cgc etc 3042 
Arg Pro Asp Ala His Arg Ser Arg Tyr Val Arg Leu Arg Gin Arg Leu 
970 975 980 985 

tge cgc cag age gtc etc etc tgg ccc cac cag cee agt gge cag ege 3090 
Cys Arg Gin Ser Val Leu Leu Trp Pro His Gin Pro Ser Gly Gin Arg 
990 995 1000 

age tte tgg gee eag ctg gge aeg gee ctg ace agg gac aae cag 3135 
Ser Phe Trp Ala Gin Leu Gly Thr Ala Leu Thr Arg Asp Asn Gin 
1005 1010 1015 

cac ttc tat aac cag aac ttc tgc egg gge ccc aeg aeg gca gag 3180 
His Phe Tyr Asn Gin Asn Phe Cys Arg Gly Pro Thr Thr Ala Glu 
1020 1025 1030 

tga ccgcceagca ecceaagcet cctaeacett gectgtctgc ctgggatgce 3233 



gggcctgctg geectgcaac accactgcte tgcctcccea actcecaccc ctggeatata 



3293 
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gcagatgctc aataaatgct actagtaggc tgaacggct 3332 

<210> 8 

<211> 1031 

<212> PRT 

<213> Felis Catus 

<220> 

<221> inisc_feature 
<222> (622).. (622) 

<223> The 'Xaa' at location 622 stands for His. Arg, Pro. or Leu. 

<400> 8 

Met Gly Pro Cys His Gly Ala Leu His Pro Leu Ser Leu Leu Val Gin 
15 10 15 

Ala Ala Ala Leu Ala Val Ala Leu Ala Gin Gly Thr Leu Pro Ala Phe 
20 25 30 

Leu Pro Cys Glu Leu Gin Arg His Gly Leu Val Asn Cys Asp Trp Leu 
35 40 45 



Phe Leu Lys Ser Val Pro His Phe Ser Ala Ala Ala Pro Arg Gly Asn 
50 55 60 
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Val Thr Ser Leu Ser Leu Tyr Ser Asn Arg He His His Leu His Asp 
65 70 75 80 

Ser Asp Phe Val His Leu Ser Ser Leu Arg Arg Leu Asn Leu Lys Trp 
85 90 95 

Asn Cys Pro Pro Ala Ser Leu Ser Pro Met His Phe Pro Cys His Met 
100 105 110 

Thr lie Glu Pi-o His Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu 
115 120 125 

Asn Leu Ser Tyr Asn Ser lie Thr Thr Val Pro Ala Leu Pro Ser Ser 
130 135 140 

Leu Val Ser Leu Ser Leu Ser Arg Thr Asn lie Leu Val Leu Asp Pro 
145 150 155 160 

Ala Asn Leu Ala Gly Leu His Ser Leu Arg Phe Leu Phe Leu Asp Gly 
165 170 175 

Asn Cys Tyr Tyr Lys Asn Pro Cys Pro Gin Ala Leu Gin Val Ala Pro 
180 185 190 



Gly Ala Leu Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr 
195 200 205 



wo 2005/001116 



PCT/JP2004/002920 



7 1/8 8 

Asn Asn Leu Thr Ala Val Pro Arg Gly Leu Pro Pro Ser Leu Glu Tyr 
210 215 220 

Leu Leu Leu Ser Tyr Asn His He lie Thr Leu Ala Pro Glu Asp Leu 
225 230 235 240 

Ala Asn Leu Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg 
245 250 255 

Arg Cys Asp His Ala Arg Asn Pro Cys Met Glu Cys. Pro Lys Gly Phe 
260 265 270 

Pro His Leu His Pro Asp Thr Phe Ser His Leu Asn His Leu Glu Gly 
275 280 285 

Leu Val Leu Lys Asp Ser Ser Leu Tyr Asn Leu Asn Pro Arg Trp Phe 
290 295 300 

His Ala Leu Gly Asn Leu Met Val Leu Asp Leu Ser Glu Asn Phe Leu 
305 310 315 320 

Tyr Asp Cys He Thr Lys Thr Thr Ala Phe Gin Gly Leu Ala Gin Leu 

325 330 335 

Arg Arg Leu Asn Leu Ser Phe Asn Tyr His Lys Lys Val Ser Phe Ala 
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340 345 350 

His Leu His Leu Ala Pro Ser Plie Gly Ser Leu Leu Ser Leu Gin Gin 
355 360 365 

Leu Asp Met His Gly He Phe Phe Arg Ser Leu Ser Glu Thr Thr Leu 
370 375 380 

Arg Ser Leu Val His Leu Pro Met Leu Gin Ser Leu His Leu Gin Met 
385 390 395 400 

Asn Phe He Asn Gin Ala Gin Leu Ser lie Phe Gly Ala Phe Pro Gly 
405 410 415 

Leu Arg Tyr Val Asp Leu Ser Asp Asn Arg He Ser Gly Ala Met Glu 
420 425 430 

Leu Ala Ala Ala Thr Gly Glu Val Asp Gly Gly Glu Arg Val Arg Leu 
435 440 445 

Pro Ser Gly Asp Leu Ala Leu Gly Pro Pro Gly Thr Pro Ser Ser Glu 
450 455 460 



Gly Phe Met Pro Gly Cys Lys Thr Leu Asn Phe Thr Leu Asp Leu Ser 
465 470 475 480 
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Arg Asn Asn Leu Val Thr He Gin Pro Glu Met Phe Ala Arg Leu Ser 
■ 485 490 495 

Arg Leu Gin Cys Leu Leu Leu Ser Arg Asn Ser He Ser Gin Ala Val 
500 505 510 

Asn Gly Ser Gin Phe Met Pro Leu Thr Ser Leu Gin Val Leu Asp Leu 
515 520 525 

Ser His Asn Lys Leu Asp Leu Tyr His Gly Arg Ser Phe Thr Glu Leu 
530 535 540 

Pro Arg Leu Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Ser 
545 . 550 555 560 

Met Gin Gly Val Gly His Asn Leu Ser Phe Val Ala Gin Leu Pro Ala 
565 570 575 

Leu Arg Tyr Leu Ser Leu Ala His Asn Asp He His Ser Arg Val Ser 
580 585 590 

Gin Gin Leu Cys Ser Ala Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn 
595 600 605 



Ala Leu Ser Arg Met Trp Ala Glu Gly Asp Leu Tyr Leu Xaa Phe Phe 
610 615 620 
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Arg Gly Leu Arg Ser Leu Val Arg Leu Asp Leu Ser Gin Asd Arg Leu 
625 630 635 640 

His Thr Leu Leu Pro Arg Thr Leu Asp Asn Leu Pro Lys Ser Leu Arg 
645 650 655 

Leu Leu Arg Leu Arg Asp Asn Tyr Leu Ala Phe Phe Asn Trp Ser Ser 
660 665 670 

Leu Val Leu Leu Pro Arg Leu Glu Ala Leu Asp Leu Ala Gly Asn Gin 
675 680 685 

Leu Lys Ala Leu Ser Asn Gly Ser Leu Pro Asn Gly Thr Gin Leu Gin 
690 695 700 

Arg Leu Asp Leu Ser Ser Asn Ser He Ser Phe Val Ala Ser Ser Phe 
705 710 715 720 

Phe Ala Leu Ala Thr Arg Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala 
725 730 735 

Leu Lys Thr Val Glu Pro Ser Trp Phe Gly Ser Leu Ala Gly Thr Leu 
740 745 750 

Lys Val Leu Asp Val Thr Gly Asn Pro Leu His Cys Ala Cys Gly Ala 
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755 760 765 

Ala Phe Val Asp Phe Leu Leu GIu Val Gin Ala Ala Val Pro Gly Leu 
770 775 780 

Pro Gly His Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg Ser 
785 790 795 800 

He Phe Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp 
805 810 815 

Asp Cys Phe Gly Leu Ser Leu Leu Thr Val Ala Leu Gly Leu Ala Val 

820 825 830 

Pro Met Leu His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His 
835 840 845 

Leu Cys Leu Ala Trp Leu Pro Arg Arg Gly Arg Arg Arg Gly Ala Asp 
850 855 860 

Ala Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin Ser Ala 
865 870 875 880 



Val Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu Glu Arg 
885 890 895 
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Arg Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu 

900 905 910 

Pro Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Ser Ser 
915 920 925 

Arg Lys Met Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu 
930 935 940 

Leu Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg 
945 950 955 960 

Lys Asp Val Val Val Leu Val He Leu Arg Pro Asp Ala His Arg Ser 
965 970 975 

Arg Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu 
980 985 990 

Trp Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly 
995 1000 1005 

Thr Ala Leu Thr Arg Asp Asn Gin His Phe Tyr Asn Gin Asn Phe 
1010 1015 1020 



Cys Arg Gly Pro Thr Thr Ala Glu 
1025 1030 
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<210> 9 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially syntliesized primer sequence 

<400> 9 

tcgtcgtttt gtcgttttgt cgtt 24 

<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 



<400> 10 

tccatgacgt tcctgacgtt 



20 
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<210> 11 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 11 

agactggtta cctggcaaga 20 



<210> 12 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer seQuence 

<400> 12 

gctattcdgc dgtdggac 18 



<210> 13 
<211> 20 
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<212> DNA 
<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
<400> 13 

caacctgaaa gtcctagacg 

<2I0> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
<400> 14 

ggcagaagtt ccggttatag 

<210> 15 

<21I> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer seauence 
<400> 15 

agctacaaca gccagccctt 

<210> 16 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
<400> 16 

aggcgcagtg cagagggtt 

<210> 17 

<211> 19 

<212> DNA 

<213> Artificial 



<220> 
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<223> An artificially synthesized primer seauence 
<400> 17 

ctgcgcaagc tcaacctgt 

<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 18 

aagggctggc tgttgtagct 

<210> 19 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
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<400> 19 

ctgccttcct accctgtga 19 



<210> 20 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 20 

gtggtaattg aaggacaggt t 21 



<210> 21 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 



<400> 21 

gcagttccac ttgaggttga 



20 
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<210> 22 
<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
<400> 22 

acgaagtcag agtcgtgcaa 

<210> 23 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
<400> 23 

aggaagagcc agttgcagtt 
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<210> 24 
<2I1> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
<400> 24 

ctgaaagtcc tagacgtgag 20 



<210> 25 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 25 

tcttgccagg taaccagtct 20 



<210> 26 
<211> 21 
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<212> DNA 
<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 26 

ggacctctgg tactgcttcc a 

<210> 27 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 27 

aagctcgttg tacacccagt ct 

<210> 28 

<211> 19 

<212> DNA 

<213> Artificial 
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<220> 

<223> An artificially synthesized primer seauence 
<400> 28 

gaaggtgaag gtcggagtc 

<210> 29 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 
<400> 29 

gaagatggtg atgggatttc 

<210> 30 

<211> 19 

<212> DNA 

<213> Artificial 



<220> 
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<223> An artificially synthesized primer sequence 
<400> 30 

gtggaactgt tttggcatc 

<210> 31 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
<400> 31 

cacagcactc tgagctttgt 

<210> 32 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer seauence 
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<400> 32 

tggcattgtc atggactctg 20 



<210> 33 

<211> 20 

<212> DNA 

<213> Artificial 



<220> 

<223> An artificially synthesized primer seauence 

<400> 33 

aggggcgatg atcttgatct 20 



<210> 34 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> An artificially synthesized primer sequence 

<400> 34 

gggcacagcc ctgaccaggg 20 
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